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Improved Production 
of esters, 

amides, 

ketones, 

peroxides, 

ureides 

and many other 

acid derivatives. 


Available 
carload, 
less carload. 


Acetyl Chloride 
Adipoy! Chloride 
Azelaoyl Chloride 
Butyroyl Chloride 
Caproy! Chloride 
Capryloyl Chloride 
Cinnamoy] Chloride 
Decanoyl Chloride 


Isobutyroyl Chloride 
Isovaleroyl Chloride 
Lauroyl Chloride 
Myristoyl Chloride 
Oleoyl Chloride 
Palmitoyl Chloride 
Pelargonyl Chloride 
Phenylacetyl Chloride 
Propionyl Chloride 
Sebacoy! Chloride 
Stearoyl Chloride Send for new booklet 
and 


others. made to order which describes our 


operation 
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tah have... Sine times the ee 
truck maximum. This super capacity 
tieans lower shipping and handling 
costs right down the line. 


The MARK-20—flagship of North 


American’s growing tank car fleet— 
assures you the finest in safe, smooth, 
low-cost shipping at your service full 
time...with no capital investment ‘on 
your part. We will custom-build this 
mavericod car to your specifications: 


- full information on the MARK-20 

vor Kelp in using rail shipping. 
logistics to cut distribution costs... 
call or write today. Standard MARK-20 - 
cars are available for immediate. ~ 
leasing. NORTH AMERICAN 

CAR CORPORATION, 

231 S. LaSalle Street, Chicago 4, 
FInancial 6-0400. 





ORGANO-SODIUM 
COMPOUNDS 


try a new tack 


Use sodium dispersions to prepare your organo-sodium 
compounds. 


Sodium alkyls, for example, can be prepared quickly 
by the reaction of sodium dispersions with (1) a mer- 
cury or zinc alkyl (2) an organic halide (3) a Grignard 
reagent or (4) a mixed ether, such as benzy! ethyl ether. 


In addition, you can prepare colored compounds 


containing conjugated linkages by the addition of: 
- sodium to the free trivalent-carbon radical 


* sodium to certain unsaturated or aromatic com- 
pounds 


- an alkyl sodium compound to a double bond. 


Like more information on sodium dispersions? Or one 
of our Chemical Engineers to call? Mail coupon below. 


ETHYL CORPORATION, new yorx 17, N.Y. « TULSA * CHICAGO + LOS ANGELES’ 


ETHYL CORPORATION OF CANADA LIMITED, TORONTO + ETHYL USA (EXPORT) NEW YORK 17, N.Y, 


mao or er rae ae ee 


ETHYL CORPORATION 


100 Park Avenue, New York 17, N. Y. 


[] Please send brochure 
“Sodium Dispersions” 


() Please have 


representative call 
CITY. 


NAME ____ 
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ON THE COVER: Local fire department volunteers get inside 
look at Kay-Fries’ W. Haverstraw, N.Y., plant during tour high- 
lighting company’s enterprising safety program. 


VIEWPOINT— why you pay for CHEMICAL WEEK. 
LETTERS 

MEETINGS 

BUSINESS NEWSLETTER 


Aluminum and plastics gain in auto usage as '€1 models start rolling. 


CPI companies hold steady course in capital spending—up 3-30% over '59. 

Yugoslavia to rely on Western chemical equipment and know-how. 

Pharmaceutical industry gears to refute Kefauver’s charges on profits. 

Pulp and paper industry growth spurs chlorine-caustic buildup in Southeast. 
WASHINGTON NEWSLETTER 

SALES— “Heat in the bag” foods point up payoff in doing market research for customers. 
CHEMICAL WEEK REPORT—Metal organics: new commercial chemical harvest. 
SPECIALTIES— Dixie Chemical builds, diversifies, boosts its stake in Southwest. 


New cellulolytic enzyme aims for medical, industrial uses. 

TECHNOLOGY NEWSLETTER 

PRODUCTION—New fire-fighting advances brighten CPI’s plant safety outlook. 
How Kay-Fries gets maximum protection from local fire department. 
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MARKETS— Injection molding whets appetite of polypropylene resin makers. 
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THIS 1S CALVERT CITY... 


. near the junction of the Ohio 
and the Tennessee Rivers in West- 
ern Kentucky. (Gigantic Kentucky 
Dam and Kentucky Lake are just 
out of sight at bottom.) The 
Calvert City plants are: 

1 Air Reduction Chemical Company 

2 Cumberland Chemical Corp 

3 Americon Aniline & Extract Company 
4 General Aniline & Film Corporation 

5 Air Reduction Sales Company 
é 
7 
& 
9 





Pennsalt Chemicals Corporation 
Pittsburgh Metallurgical Company 
Notional Carbide Company 

8. F. Goodrich Chemical Company 





OHIO RIVER 


The Nation's Fastest-growing Chemical Complex 
is in KENTUCKY! 


2 “ Sie 
ae This is the fastest-growing chemical com- 


plex in the nation. Looking down from the airplane, 
you see more than $100,000,000 in new chemical 
plants—which, by conservative estimates, will in- 
crease an average of $10,000,000 per year in new 
construction for at least 10 years. 

Yet Calvert City is still only the No. 2 producer 
of chemicals in Kentucky. Louisville outranks it, and 
Ashland is not far behind. In addition, other plants are 
being built each year in literally dozens of other cities 
and towns throughout Kentucky. According to a 
nation-wide survey by the Manufacturing Chemists’ 
Association, Kentucky ranks eighth in the nation in 
actual and planned expenditures for chemical facilities 
for the period 1959-62. Completions in 1959 totaled 
$20,866,000. M.C.A. says $74,250,000 will be spent 
for chemical construction in Kentucky in 1960-61. 

What are the reasons for this explosive chemical 
growth? Kentucky has boundless supplies of water 
and other natural resources such as coal, oil, natural 
gas, limestone, clays, sands, fluorspar, etc. Existing 
electric power plants easily supply all present needs; 
additional plants now planned or under construction 
will double present production in the next few years. 
And transportation advantages include favorable rail 
rates and great barging opportunities based on the 
fact that Kentucky has more miles of navigable rivers 


COMMONWEALTH OF 


than any other state. Above, you can see both the 
Tennessee and Ohio Rivers. And just five miles east 
is the mighty Cumberland River which will soon be 
impounded by Barkley Dam. 

Last but far from least—our people, as individuals 
and through their local civic groups and state govern- 
ment, are working to improve their communities with 
better schools, streets, and municipal and cultural 
facilities. They are eager for the progress and oppor- 
tunity inherent in industrial growth. These are not 
mere words—they are truths proved by the facts that 
Kentucky now offers more financing plans for new 
and expanding industries than any other state—has 
created the million-dollar Spindletop Research Center 
and Park at Lexington—has expanded the Kentucky 
Department of Economic Development to make it a 
foremost facility in its field. 


We urge you to discuss your needs with this Depart- 
ment. You will be favorably impressed by the con- 
servative, thorough and completely professional way 
in which we will try to be of help. Your inquiries will 


‘be held in strictest confidence. Address: 


Lieutenant Governor Wilson W. Wyatt, or 
E. B. Kennedy, Commissioner, 
Department of Economic Development, 
750 State Capitol Building, Frankfort, Kentucky 


WHERE 
BIG THINGS 
ARE HAPPENING 
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VIEWPOINT 


Why You Pay for Chemical Week 


“THE WAY TO SPREAD A WORK is to sell it at a low price. 
No man will send to buy a thing that costs even sixpence, without an 
intention to read it.” Dr. Samuel Johnson, the English author and 
lexicographer, said that about 200 years ago, and it is no less true today. 
It is the basic philosophy underlying Chemical Week’s commitment to 
paid circulation—a commitment shared by all McGraw-Hill magazines 
and those of many other, but by no means all, publishers. 

The economics of magazine publishing is anomalous in that the re- 
cipient of the product doesn’t provide the profits of the enterprise. Those 
are provided by the advertisers who seek to reach the magazine’s audi- 
ence. Thus it would be possible to give away the magazine, as some 
publishers do, and let advertising income pay all costs and provide the 
profit. There are many reasons why we don’t. 


First of all, income from your subscriptions—even though it is a small 
proportion of total income—helps maintain an adequate editorial staff, 
which now numbers 40 people. Loss of that income would necessitate 
higher advertising rates or curtailed editorial service. 

Second, we believe with Dr. Johnson that you won’t pay for Chemical 
Week unless you intend to read it. Conversely, if you find it unprofit- 
able to read, you won’t renew your subscription. This is an effective 
goad to editorial excellence, since we must constantly strive to meet your 
needs more effectively. (Incidentally, Chemical Week today has more 
subscribers than ever, and a higher renewal percentage than ever.) 

Third, paid subscriptions assure a “live” audience. If you should die, 
retire, move, or change your job, the fact comes automatically to our 
attention. 

If you are an advertiser, you want to know more than the fact that 
we have 43,670 subscribers. You want to know who they are—whether 
they are the kind of people who can buy your product. You want to 
know their jobs, for what companies they work, where they are. Many 
years ago you simply had to take the publishers’ word for it—and 
occasionally the word was false. 

That’s why advertisers, advertising agencies, and publishers of news- 
papers and magazines got together back in 1914 to set up an impartial, 
independent fact-finding body, the Audit Bureau of Circulations. Its 
auditors visit every magazine publisher once a year to comb through 
his circulation lists and verify the facts. 

“So what?” you as a reader may well be asking. ““What’s all this 
to me?” Simply this. Advertisers are more willing to buy space for 
their message if they can be sure of the audience they’re reaching, and 
it is their money that underwrites the editorial service you receive. With- 
out it, we would have to charge you at least 15 times as much for 
your annual subscription. Even though Chemical Week is useful to you, 
you wouldn’t relish paying $50 a year for it. That’s why you, as well 
as we, owe a vote of thanks to Audit Bureau of Circulations during 


this ABC month. 
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CHEMICAL ISOLATION 


SPEED OF ACTION and high purity 


of product distinguish the two different processes for chemical isolation on the next page. 


In the first, a synthetic organic flocculant shows dramatic speed on a wide range 
of materials. The second is a petroleum extraction process 
yielding aromatics of extremely high purity. 


ACTION OF SEPARAN® organic flocculant is illustrated above. (Separan flocculant is a high 
molecular weight polymer of acrylamide with some replacement of amide by carboxylic groups.) 
The molecules of the flocculant are represented as long chains containing numerous highly active 
sites. These sites have a high affinity for solid surfaces. Initially some active groups of the 
molecule attach themselves to the solids with a larger portion of the molecule extending 
into the solution. Agglomeration then begins in two ways—by bonding between the active 
groups of two separate molecules on different particles, or by the attachment of a molecule 
from one particle directly onto a second particle. Although this “bridging” is the major 
flocculation mechanism, Separan also tends to reduce the zeta potential (an expression of the 


electrical repulsion between particles). 
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FLOCCULATION 


SYNTHETIC FLOCCULANT SHOWS WIDE-RANGE 


EFFECTIVENESS, SPEED 


Separan NP10 flocculant is remarkably effective on a wide 
range of suspensions, from solids in river water to minerals 
and chemical precipitates. It is effective even when the 
suspending solution is strongly acidic or basic, or of high 
solids content. Particles ranging from colloidal clays to coarse 
sands are flocculated by this material. 


Leaching operations create some of the most difficult liquid- 
solid separations encountered in the mining industry. Separan 
NP 10 is used on leached zinc calcines prior to the electrolytic 
refining and recovery of zinc. It is used in the neutral or 
primary leach thickeners as well as in a number of thickening 
applications during the purification of the zinc electrolyte. In 
one large refinery, one to two pounds per day has made it 
possible to replace two to three men and to eliminate one 
filter press operation in the zinc solution purification step. 


Separan NP1O is used in uranium mills to thicken the ore 


EXTRACTION 


ECONOMICAL UDEX PROCESS ENABLES BOTH LARGE AND 
SMALL REFINERS TO ENTER PETROCHEMICAL FIELD 


Udex process, originated by Dow and developed for licensing 
by Universal Oil Products, is a selective liquid/liquid solvent 
extraction method for the separation and fractionation of 
aromatics from hydrocarbon mixtures. Extrem='v high prod- 
uct purity is obtained based on the solubility a:::1 selectivity 
differences between paraffins and aromatics in glycol solvents. 
Quality of the recovered benzene, toluene, and xylenes is of 
such high purity that in most cases the product will meet the 
specification for solvent grade material without further proc- 
essing. Udex products usually exceed ASTM nitration-grade 
specifications. 


The extraction solvents are Udex® brands of diethylene 
glycol, triethylene glycol, or dipropylene glycol, depending en 
the desired end product or feed-stock composition. These 
Udex polyglycols are high purity solvents developed specially 
by Dow for use in the Udex process. So selective are these 
solvents that several aromatics can be extracted simul- 
taneously at high purity levels. Reduced utility requirements 
also result from the high boiling point of the glycols. This 


pulp before leaching, to flocculate both acid- and carbonate- 
leached pulp, and to flocculate high grade precipitates. Many 
plants have increased the capacity of existing operations 
several times through the use cf Separan NP1O0. In one in- 
stallation, use of Separan NP10 allowed the elimination of 
four thickeners, six out of seven filters, and two settling 
ponds. As a result, the operating costs at this location were 
lowered by $3000 a day. 


The paper industry, too, has realized significant savings by 
using Separan flocculants for: filler retention, process water 
clarification, improved save-all operation, and clarification 
of white and green liquors. 


Separan flocculants are generally adaptable to any operation 
which involves an aqueous liquid-solids separation such as 
thickening, clarification, and filtration. Examples include the 
production of alum, borax, phosphoric acid, magnesium, and 
the general area of industrial waste and water treatment. 


allows direct distillation of the aromatics from the solvent. 
The glycols are noncorrosive, non-toxic, stable, relatively 
inexpensive, and readily available. 


Octane improvement is a continuing problem for refiners 
who must constantly upgrade gasoline to meet higher octane 
requirements. A number of Udex units are used to extract 
aromatics from petroleum fractions. These aromatics are 
then blended into gasoline to boost the octane rating. 
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The Dow Chemical Company, Midland, Mich., Chemicals Merch. Dept. 429AM9-17. 


Please send me information on Separan products... 
for Mining oO for Water Treatment oO for Pulp and Paper [_] 


Or for (please specify) 





THE DOW CHEMICAL COMPANY 





Position Company 








Address 


Midland, Michigan 





a 


See “The Dow Hour of Great Mysteries'’ on NBC-TV 
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AMSCO is first in sales 
because AMSCO 
is first in service. 


Wherever your plant is located, American Mineral Spirits 
Company can deliver solvents right to your door quickly, 
economically. No matter how you order—by the barge, tank 
car, tank wagon, or by the drum—AMSC0O’s nationwide net- 
work of refineries, storage terminals, and distributors gets 
the shipment to you fast. 

Along with this unmatched service, AMSCO is first in re- 
search and technical aid. Whatever your solvent needs, spe- 
cify AMSCO. You'll get what you want, where you want it 
(and because there’s no lead in our britches), when you 
want it. 

For more information, just call or write the AMSCO office 
nearest you, or General Eastern Offices, Murray Hill, New 


Jersey. 
rere aed 


& ry.) 
~—CUt71Ce ttl 4. 
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MINERAL SPIRITS COMPANY 


New York « Chicago « Los Angeles 
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Stearic 


and Oleic 


Users Take advantage of Emery’s 


extra service. It costs no more! 


There are many important service extras for users of Emery stearic and 
oleic acids — at no additional cost. When combined with Emery’s long- 
standing reputation for product uniformity, light color, color stability, and 
oxidation resistance, they make Emery stearic and oleic acids your wisest buy. 


TECHNICAL SERVICE. Emery’s Development and Service Department is well 
equipped and ready to consult on your special problems. With 120 years of 
industry experience backed by the excellent staff of the Emery Research Labo- 
ratories, we may be able to help you improve your product or reduce your costs. 
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SHIPMENTS WHEN YOU WANT THEM. 
Each order of fatty acid from Emery 


arrives when you want it because our 
Customer Service Department real- 
izes the importance of prompt arrival 
at busy unloading facilities. Working 
closely with our experienced Traffic 
Department, they schedule and ex- 
pedite your shipment to arrive on 
time. And every shipment of fatty 
acid is thoroughly checked in our 
24-hour Quality Control Lab to be 
certain it meets specifications before 
it is released. You can count on uni- 
form quality time after time — and 
on time from Emery. 


FOUR PLANTS, SEVEN WAREHOUSES. 


You are assured of fast service be- 
cause of Emery’s broad network of 
plants and warehouses. In addition 
to plants at Cincinnati, Los Angeles, 
Nitro, West Virginia, and London, 
Ontario, Emery maintains warehouse 
supplies in New York, Philadelphia, 
Boston, Buffalo, Cleveland, Chicago 
and Detroit. 


CONVENIENT HANDLING. 


Users of Emery solid fatty acids re- 
ceive palletized shipments at no extra 
cost. Forty 50-lb. bags are unitized 
on a disposable pallet. Easy to handle, 
easy to store. Tankcar shipments of 
all fatty acids, including solid acids, 
are also available. For full details 
request a copy of Emeryfacts titled 
“Unit Loading of Solid Fatty Acids,” 
and Technical Bulletin 200, “Bulk 
Handling of Fatty Acids.” 


COMPLETE LINE OF FATTY ACIDS. 


You can simplify your purchasing 
procedure by taking advantage of 
Emery’s wide line of fatty acids. For 
instance, Emery provides four grades 
of stearic acid in flake form, three 
in cake or powder. Eight grades of 
oleic are available from Emery. 
Other Emery fatty acid products are 
palmitic, liquid vegetable, hydro- 
genated, distilled vegetable, distilled 
tallow fatty acids, tall oil products, 
hydrogenated glycerides and castor 
oil derivatives. By buying mixed car- 
loads from Emery, you can profit by 
a lower unit cost for each product. 


DIRECT SALES REPRESENTATION. 


Because your Emery salesman is a 
direct representative of Emery In- 
dustries, he is able to give you sound, 
valid information right on the spot. 
With his strong technical training in 
fatty acids, he is well qualified to 
discuss your fatty acid problems and 
make recommendations. 


Take advantage of the many Emery 
extras—extras in quality—extras in 
service—all at no extra price. Order 
your next lot of stearic, oleic or 
other fatty acid from Emery. 


A little extra everything except price. 


FATTY ACID SALES DEPARTMENT 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 


Vopcolene Div., Los Angeles e 


Emery Industries (Canada), London, Ontario 


Export Department, Cincinnath 
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ANNOUNCING THE TEXACO 


““Stop Loss” 
Program 


Created to starve a scrap pile at its source... 
and all it represents * 


by improper lubrication Downtime caused by a man 
with the wrong grease gun 


+ 


~~ 
> 


N OS 


* Bearings ruined before their time - 


Lubricants wasted 
by over-lubrication 


$ 
\ 
an 


. 2 = 


Fests in 


5 die 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
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Even though your plant is already an efficient operation, a Texaco 
“Stop Loss” Program can yield important savings in maintenance, 
production, purchasing and inventory. 


What it is; why it will work for you. The 
Texaco “Stop Loss” Program is a com- 
plete package specifically designed to mod- 
ernize your lubrication practices—to keep 
pace with your updated production and 
marketing procedures. “‘Stop Loss’”’ is 


If yours is an average chemical plant, 
the adoption of this program will actually 
show up on your profit sheet. That’s 
because the savings from “Stop Loss” go 
directly into net profits. 

Lubrication, far from being an expense 


based on our years of experience in organ- 


item, is actually one of your most effective 
izing lubrication in the chemical industry. 


cost control tools! 


HERE'S WHAT YOU NEED TO HELP STARVE YOUR SCRAP PILE 


These components of the Texaco “Stop Loss” Program 
are available to interested plant groups: 


1. New 20-minute sound-color film “Stop Loss with 
Organized Lubrication” —created to show the many oppor- 
tunities for cost control through organized lubrication 
practices. 





2. A Lubrication Control System that takes the guesswork 
out of lubrication scheduling. It costs almost nothing to 
install, yet can save as much as 15% of your mainte- 
nance costs. 








3. A film “package” for various departments. This con- 
sists of educational films that cover the selection and 
application of greases, hydraulic oils, cuttings oils, etc. 


4. Co-ordinated booklets on the film subjects plus many 
others that can be used as guides in specific areas. 


]j\ A Grease aches 


We believe that a modern Texaco “Stop Loss” Program will 
produce a package of economies in your chemical plant. 


MAKE YOUR RESERVATION TODAY 


to see one of the year’s most important 


management movies! 
TEXACO 


Throughout the United States és 


Canada « Latin America * West Africa 


TEXACO INC., Dept. CW-CP-4) 


135 East 42nd Street 
New York 17, N. Y. 


Please arrange a showing of “Stop Loss” at my plant. 


Name 





UU sities senile evtiahiesicionie 


(Please attach to your letterhead) 
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Dust isn’t a must 
with 
Yo) WAAL AML ixelile) 


If your experience with polyvinyl 
alcchol resins has convinced you that 
dust is a necessary evil, try 
Shawinigan’s GELVATOL resins. 
Because of controlled particle size 
distribution and absence of fines, 
GELVATOL resins do not dust. Related 
advantages of faster dispersibility 
and less lumping add up to shorter 
dissolving cycles. Write for more 
information on these and other 


money saving, quality features of 
GELVATOL resins. 





SHAWINIGAN 


RESINS 
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CHEMICO BUILDS NITRIC 
ACID PLANT IN SIX MONTHS 





AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 


It took just six months for Chemico to successfully complete a 
120 ton per day nitric acid plant in Lawrence, Kansas. Until 
the client gave his final “go-ahead,” not an hour of drafting or 
engineering had been done on the project —not a single piece of 
equipment had been placed on order. Yet, six months from that 
date, the plant finished its acceptance test run, producing at 
above rated capacity. 


With 34 nitric acid plants in operation all over the world, and 
three more in the design stages at this very time, Chemico main- 
tains its position of leadership in this field. In building plants 
to produce Ammonia, Urea, Nitric Acid, Acetylene, Methanol, 
Hydrogen, Sulfuric Acid and other chemical and petrochemical 
products, Chemico is setting new standards for the entire engi- 
neering industry. 


This six month performance for a nitric acid plant follows 
closely the recent successful completion of an ammonia plant in 
ten months. It is not just the time factor alone which sets 
Chemico plants apart, however. Chemico clients know that they 
are buying efficient, economical, proven processes which assure 
ease of start-up and simple, safe operation. If you are consider- 
ing building a new plant or enlarging present process facilities, 
let Chemico help you get the most for the capital you invest. 
Write for the General Bulletin which describes the wide range 
of Chemico’s activities. 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


CHICAGO * DALLAS * HOUSTON * PORTLAND, ORE. * TORONTO * LONDON * PARIS * JOHANNESBURG *® TOKYO 
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Rubber Vehicles 


© Now for the first time, weather re- 
sistant Butyl Rubber is available in 
solution form with properties specifi- 
cally designed for use in paint, caulk- 
ing compound and mastic product 
formulations. 


Buty! Rubber provides extreme resistance to: 


WEATHERING . OXYGEN. OZONE, MOISTURE 
ACIDS. ALKALIS. OXYGENATED SOLVENTS 


Products 
Avoilable 


BU 1022, 
BU-1028 


For use in 

Mastic type 
surface coatings 
Coatings for brick, 
cement asbestos, 
BU 1017 Coatings for asphalt 
BU 203 dhdnghe cocks 

BU 129 Caulking compounds 


SEND FOR FORMULATING INFORMATION, 
product literature, samples, and general brochure 


CUSTOM POLYMERS, Inc. 


1102 North Main Street 
Princeton, Illinois 
Telephone: 2-1022 
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LETTERS 


Nature's Zeta Potential 


To THE Epitor: | very much ap- 
preciate your concise and well-rounded 
story on our work with zeta poten- 
tial (Aug. 6, p. 26), which by the 
response seems to have reached a very 
interested and inquisitive group in 
many fields of chemistry. 

Lest anyone be led to believe that 
zeta potential is new, I hasten to state 
that nature, through biochemical 
activity, has employed it since the 
beginning of time for aqueous pre- 
cipitation of organics. The fund- 
mental principles of electro-osmosis 
and electrophoresis were noted 100 
years ago, with real advancement by 
Helmholtz around 1878, Von Smolu- 
chowski at the turn of the century; 
the New Yorker, Abramson, around 
°32; Tiselius of Sweden and Verwey 
and Overbeek of Holland, and others, 
from about °42. 

It is amazing that so fundamental 
a principle—now so well developed 
from a theoretical standpoint—could 
be neglected for so long by those 
engaged in industrial fields where 
either precipitation or dispersal are 
really important. It is likely that this 
was due to lack of a cell that could 
be expeditiously handled by the aver- 
age technician, and to the condition 
that prior to the publication of Mycels’ 
“Introduction to Colloid Chemistry” 
(Interscience— °59) there were few 
texts to bridge the introductory gap 
to the publications of Verwey, Over- 
beek and Kruyt—which, though basic, 
are sophisticated. 

Whether one correctly thinks of 
zeta potential as a great or a tiny 
force depends wholly upon particle 
size. Two 10-ton boulders plainly 
evidence the tremendous force of 
gravity if one tries to move them. If 
they are suspended and submerged in 
a lake, however, they surely would 
have zeta potential and exert an elec- 
tronegative and mutually repelling 
force—though of completely insigni- 
ficant and immeasurable proportions. 
This relationship would also obtain 
for two I-mhillimetet grains of sand 


dropped side by side into the lake - 


water. However, if these same two 
sand particles arc finely ground in a 
mortar, the zeta potential of their 
fragments is (together with the minor 
forces) capable of sufficient mutual 
repulsion to cause them to remain 
suspended indefinitely, despite the 
relatively high specific gravity of silica 


1960 


(2.65). The gold sols of Arrhenius 
are still suspended. In the size cate- 
gory of 10 angstrom units to about 
one micron, the zeta potential, there- 
fore, exerts a much greater force than 
gravity. 

These repelling forces may be re- 
duced to zero by bringing the rela- 
tive concentration of positive and 
negative ions at the outer surface of 
the double layer to equality with ionic 
concentration in the bulk of the sus- 
pending liquid. Agglomeration then 
results in a buildup of particle size 
to a range where Stokes’ law is ap- 
plicable—and the force of gravity 
does the rest. 

Apparently most manufacturers of 
surfactants have never evaluated their 
cationic and anionic polyelectrolytes 
on a basis of zeta potential change, 
though undoubtedly this effect (to- 
gether with change in surface tension) 
is highly significant. The cationics 
have, of course, been widely employed 
to give.a soft feel to textiles—and this 
effectiveness is to some extent tied in 
with lengih of polymer chain, and 
the like. We are now engaged in 
evaluating a number of cationics on 
a basis of cost per unit change of 
zeta potential. The variations are 
tremendous, and there seems to be no 
relationship between this and cost per 
pound, percent active ingredients, or 
even type of polyelectrolyte. The zeta 
potential must eventually be taken 
into full account if realistic compar- 
isons of either effectiveness or costs 
are to be made. 

Also, you seem to have complicated 
my technique by substituting a “spec- 
troscopic” for the “stereoscopic” type 
of microscope—mandatory for this 
type of electrophoresis cell. The 
theory of zeta potential is complex 
enough without adding the intricacies 
of spectroscopy. 

THomMas M. RIppICcK 
Thomas M. Riddick & Associates 
New York 


MEETINGS 


Chemical Market Research Assn.; 
theme: “The European Chemical Indus- 
try”; Wentworth-by-the-Sea, Portsmouth, 
N. H., Sept. 22-23. 


American Ceramic Society, electron- 
ics division meeting, Schroeder Hotel, 
Milwaukee, Wis., Sept. 22-23. 


American Institute of Chemical Engi- 
peers, national. meeting, Mayo Hotel, 
Tulsa, Okla., Sept. 25-28. 
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New answers to customer problems are constantly 





uncovered as a result of Argus Chemical’s steady 





emphasis on research. Accent on research has 


been perhaps the most important single factor 





responsible for Argus leadership and growth. 
Making vinyls behave is the major area of Argus research 
activity. Year after vear its research has resulted in new products 


that have significantly advanced the vinyl industry. Latest in-a 





Crystal Clear Film 


ARGUS Sheeting 
Crystal Clear Rigid PVC 
MARK Translucent Rigid PVC 
STABILIZERS — 


Non-Toxic 


DRAPEX 
PLASTICIZERS 
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Crystal Clears 


Extruded Vinyl _— 


Electrical Insulation 


Non-Toxic 
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Coating Applications 
Slush and Rotational Molding 
Plastisols, Organisols Rigidsols 
& Vinyl Solutions Dip Molding 
Solution Coatings 


Non-Toxic 


Vinyl Asbestos 
Homogeneous Filled 
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long line of Argus “firsts” are the improved, non-toxic stabilizers 
for rigid vinvls: Mark 33, 34 and 35. 

[If you process vinyls, you can build in the processing and 
end-use characteristics you want with Argus Mark Stabilizers 
and Drapex Plasticizers. The chart below—plus the descriptions 
provided on the following page—will guide vou to the right choice. 
If vou do not readily find the answers to vour problem here— 


tell us. We'll be glad to help. 
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* Drapex 6.8, an epoxy soya, now on stream also. 
The characteristics of Argus Mark Stabilizers and Drapex Plasticizers are described on the following pace. > 
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iid Stabilizers 


MARK STABILIZERS AND 
DRAPEX PLASTICIZERS 


The following information will help you select the right stabilizers and plasticizers for specific needs. 


MARK M Barium-cadmium complex. Gives outstanding heat 
and light stability, and excellent initial color. Makes possible 
high temperature processing without the development of yellow 
undertones. 


MARK LL Newest general purpose barium-cadmium stabilizer. 
Gives more heat and light stability, and better retention of the 
true tones of sensitive organic pigments, than any other stabi- 
lizer on the market. May be used with all suspension homo- 
polymer resins. 


MARK KCB Barium-cadmium-zinc complex. Recommended for 
resistance to sulfide staining. Also gives outstanding heat sta- 
bility to all vinyl compounds highly filled with calcium carbon- 
ate, regardless of resin choice. 


MARK PL Zinc-containing complex. Exhibits a synergistic ac- 
tion on stability and provides high resistance to sulfide staining, 
when used with other Mark stabilizers. 


MARK GS ‘Zinc-containing complex for plastisols. Provides out- 
standing air release or “bubble break” characteristics, and com- 
plete freedom from mold plate-out. 


MARK XV _ Cadmium-containing chelating agent. Markedly im- 


proves the heat and light stabilizing action of lead, barium, 
calcium and strontium stabilizers. Recommended as sole sta- 
bilizer for applications requiring light stability and crystal 
clarity. 


MARK C Most efficient chelating agent developed. Used with 
barium-cadmium systems, it improves heat stability, provides 
crisper color and superior clarity. Specifically recommended for 
compounds containing high amounts of phosphate plasticizers. 


MARK XX Antioxidant or chelating agent. Increases the effi- 
ciency of a saturated metallic soap or a metallic salt. 


MARK DMY Chelating agent. Developed specifically for appli- 
cations requiring extreme long-term stability. 


MARK X & MARK A Alkyl! tin mercaptides. Specifically recom- 
mended for stabilizing crystal-clear unplasticized compounds 
and certain European emulsion polymerized resins which may 
be difficult to stabilize with conventional barium-cadmium 
stabilizers. 


MARK XI Coprecipitated barium-cadmium laurate. Provides 
excellent heat and light stabilization. Also, used with Mark M 
or LL, it is recommended for stabilizing compounds containing 
more than five parts of a phosphate plasticizer. 


* 


MARK TT Barium-cadmium soap, generally interchangeable 
with Mark XI. Recommended for stabilizing high-phosphate for- 
mulations as well as all general purpose vinyl applications. Gives 
excellent heat stability. 


MARK WS Barium-cadmium complex. Most powerful stabilizer 
available. Recommended where an exceptional degree of long- 
term stability is required. 


MARK E Strontium-zinc laurate. Gives complete freedom from 
sulfide staining. Has a very low degree of toxicity. 


MARK JR & MARK JO Barium-zinc complexes for the stabili 
zation of highly filled compounds such as floor tiles, cove mold- 
ings, etc. Provide complete freedom from sulfide staining. Non- 
lubricating, they do not hinder processing. 


MARK HH & MARK 225 Stabilizers specifically developed for 
vinyl asbestos flooring compounds. Give excellent long-term 
stability and retention of initial color. Non-lubricating, they do 
not hinder processing. 


MARK 33, MARK 34 & MARK 35 New, non-toxic stabilizers 
Give stability superior to that of any non-toxic stabilizer previ- 
ously available. Withstand the high heat needed to process un- 
plasticized vinyl. May be used in rigids as the sole stabilizer 
system, and give excellent stability. Approved by the Food & 
Drug Administration. MARK 33 gives exceptional long-term heat 
stability. Recommended for pigmented or darker stocks 
MARK 34 is recommended where good initial color is required. 
Provides good clarity. MARK 35 gives better initial color than 
Mark 33, and longer stability than Mark 34 


MARK 99 Barium-cadmium organic complex providing excel- 
lent stability and clarity at low cost for clear rigids. Eliminates 
problems of light stability, cross-staining and offensive odor 
which are encountered with tin mercaptide systems. 


DRAPEX 3.2 Octyl epoxy stearate. Recommended where the 
best possible low temperature flexibility is required. Also gives 
good heat and light stability, lower volatility, and greater resist- 
ance to extraction by soaps and detergents. 


DRAPEX 4.4 Octyl epoxy stearate. Has a higher epoxy value 
than Drapex 3.2 and therefore superior heat stabilizing action. 


DRAPEX 7.7 High-solvating, primary plasticizer with polymeric 
properties. Gives outstanding resistance to staining. Gives low 
volatility and excellent resistance to leaching by water, oil and 
other extractants. 


Look to Argus. If we don’t have the answers in our basic 
line-products, we’ll find them for you in our research laboratory. 


Call or write for consultation, technical bulletins, samples 


ARGUS CHEMICAL 


CORPORATION New York and Cleveland 


Main Office: 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 
Rep's.: H. M. Royal, Inc., 11911 


Woodruff Ave., Downey, California; Philipp Bros. Chemicals, Inc 
European Affiliates 


10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
SA Argus Chemical NV; 33, Rue d’Anderiecht, Drogenbos, Belgium 


Lankro Chemicals, Ltd.; Salters Lane, Eccles, Manchester, England. 








The fine art of filtering with... 
EAGLE-PICHER Diatomite Filter Aids! 


Tasteless, odorless Eagle-Picher Diatomite Filter Aids are available in 


standard grades for virtually all filtering jobs from water to beverages 4 EAGLE 
and antibiotics. Specific grades can be recommended on the basis of type 4 PICHED 


and size of suspended material, viscosity of the liquid to be filtered, type CEL ATOM 


of filtration equipment used and length of filtration cycles. There are 

Eagle-Picher Filter Aids ‘‘custom-made” to meet your required flow-rate 

and specific filtering objective. Our technical service engineers can help 

you find the right answer to your filtration problem. We welcome the , 

opportunity to serve you and to share our diversified experience. THE EAGLE-PICHER COMPANY 


CINTINNAT! ORIO 


Since 1843 EAGLE-PICHER 





The Eagle-Picher Company, Celatom Products, Dept. CW-917, Cincinnati 1, Ohio 
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Citric acid in a hurry... 


wherever you are... 


when you order from Miles’ handy distributors 


Whether you need a little or a lot, there’s always a nearby ample supply of Miles Citric 
Acid, U.S.P. No waiting. No fidgeting. A phone call starts your order on the way. 

And it is from a new (but experienced) source . . . Miles Chemical Company, a division 
of Miles Laboratories, Inc. Miles has been in the citric acid business for more than a 
decade. But until recently, the entire output was tagged for Miles’ own pharmaceuticals. 

Now the capacity of our unique deep-fermentation process has been boosted so there’s 
plenty of this notably pure, high-quality citric acid to go around. 

Handy source. Uniquely pure product. Fast service. Ample warehouse stocks. Tech- 
nical details, too, if you write the address below or ask your distributor. 


70 strategically located warehouse points 


Esa ™’MYy TY) 43s ‘ baad = - y 
Miles Chemical Company 
division of Miles Laboratories, Inc., Elkhart, Indiana 

General Sales Offices: Elkhart, Ind., COngress 4-3111; Clifton, N.J., 


PRescott 9-4776; New York, N.Y., MUrray Hill 2-7970 19-60 
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ELEMENTARY...ITS A 





EXTENSIBLE * 


CLUPAK- 


MULTIWALL BAG. 
THATS WAY IT 
DIDN'T BREAK 





New CLuPAK extensible paper makes other papers old- 
fashioned . .. makes multiwall bags that stretch to take strain 

. absorb shock that causes bag damage. This increased tough- 
ness allows multiwall sack users to increase strength yet 
decrease the number of plies with resulting economies. Specify 
CLUPAK extensible paper multiwalls the next time you order. 











You benefit three ways. One, you eliminate burst-bag waste, 
because CLUPAK extensible paper absorbs shock . . . stretches 
instead of tearing. Two, you increase storage efficiency. CLUPAK 
extensible paper permits safe, clean, more compact stacking, 
less re-stacking. Third, you simplify on-the-job handling. Your 
workmen do not have to “baby” multiwalls made with CLUPAK 
extensible paper. The next time you order, say, “CLUPAK”... 
before you say paper. 


*Clupak, Inc.’s trademark for extensible paper manufactured under its authority and satisfying its specifications. Clupak, Inc,, 530 5th Ave., N. ¥. 36, N.Y. 





engineers 





and builders 








for industry 


BASIC PETROCHEMICAL INTERMEDIATES 


Put Bechtel Experience to Work in Your 
Engineering-Construction Program in 


PETROCHEMICALS 


Clients in the petrochemical industry find Bechtel 
experience advantageous, whether the project is a 
new plant or an expansion. 


For it is experience in depth, gained by success- 
fully completing widely diversified assignments 
involving design, engineering, procurement and 
construction. 


In performing these services — any of which is 
available by itself or in combination with others — 
the company’s men work closely and confidentially 
with the client’s staff. Completions on schedule and 
within budget are a distinguishing feature of Bechtel 
petrochemical plant projects. Your inquiry is invited. 


BECHTEL CORPORATION 


Los Angeles e SAN FRANCISCO « New York « Houston 


CANADIAN BECHTEL LIMITED 
Montreal « TORONTO « Calgary 
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FISHER SERVICE NEVER STOPS 


... one dependable source for your laboratory needs! 


Your Fisher representative offers you a complete labora- 
tory service... one dependable source of supply for instru- 
ments, apparatus, chemicals, furniture .. . one responsi- 
bility to all users of laboratory supplies and equipment. 


He is backed by Fisher’s Instrument Manufacturing Divi- 
sion, Chemical Manufacturing Division, Glassblowing 
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Division, Development Laboratories, service and repair 
facilities in the eight major cities where Fisher maintains 
large, complete stocks. 

For technical assistance, complete stocks and quick de- 
livery, call your Fisher man first. He’s easy to reach, 
always anxious to serve you. Call him today. B-122 


FISHER SCIENTIFIC 


America's Lorgest Monvfacturer-Distributor of Laboratory Applionces & Reagent Chemicals 


Boston Cleveland Philadelphia IN CANADA 
Buffalo Detroit Pittsburgh Edmonton 
Charleston, W.Voa. Houston St. Louis Montreal 
Chicago New York Washington Toronto 





ar / Radiating out from Cincinnatr 


4 


This ig the first of the TGS Terminal Molten 
Sulphur Truck) and Rail Distribution Stations 
being set up,to serve industrial areas of the 
country. Regular large tonnage barge shipments 
of Molten’ Sulphur from our mines in the Gulf 
area are keeping this Cincinnati Terminal well- 
stocked to meet the growing demand for Molten 
Sulphur in the Ohio River area. 

Additional Molten as well as Solid Sulphur 
terminals are being considered for other parts 
of the country. 


TEXAS GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. / 811 Rusk Ave., Houston 2, Texas 
Sulphur Producing Units: Newgulf, Texas * Spindletop, Texas 


* Moss Bluff, Texas * Fannett, Texas * Worland, Wyoming 
¢ Okotoks, Alberta, Canada 


Molten Sulphur in tank cars can be delivered to any 
point in the States or Canada from our nearest mine or 
recovery plant. Barge deliveries of Molten Sulphur are 
available on all navigable inland waters. Solid Sulphur, 
as for many years, is deliverable all over the world. Large 
inventories at our mines assure industry it will get its 
supplies when needed. 
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Ba rizons 


world’s largest supplier 
of 
tall oll chemicals 
tailored 
| EE EE ae 
| 0 
the 
Heaths 
of 
your 


Industry 


Soon to be in full production, the new Arizona plant in Springhill, Louisiana is designed to give 
Arizona even greater fractionating capacity. The new facility assures you faster service plus a 
continuous supply of the finest quality tall oil products. Arizona research is developing tall oil 
products perfectly suited to the needs of your industry... products to bring your operation greater 
efficiency and economy. This new plant is one more example of Arizona’s constant effort to bring 
you the best in tall oil products and services. 

Write for formula suggestions and technical data. 


world’s largest supplier of tall oil chemicals— 


ARIZONA CH EMICAL COMPANY ACINTOL® Tali Oil Products, ACINTENE® 


30 Rockefeller Plaza, New York 20, N. Y. and ARIZOLE® Terpene Products 
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GLC ANODE CUSTOMERS 
NOW BENEFIT FROM THE 


RESULTS OF OUR RESEARCH 


———— * ——=—- See cose ~~ aes — = =- 
= ——— : 
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As suppliers to major chlor-alkali 

producers here and abroad, it is part of 

our responsibility to employ the most 

modern research and development techniques 
in the constant improvement 

of GLC anode quality. 





Our customers are now reaping the rewards of past 


explorations in terms of economical performance markedly superior 
to the standards of yesteryear. 


Electrolytic cell operators, from their own experience, are 
becoming increasingly aware of the superior performance of GLC 
custom made anodes—a superiority that becomes even more 
marked at high current densities. 


Our special anode production and research facilities have 
as their goal still better quality and higher performance 
characteristics for the GLC anodes of the future. In this way 
we hope to merit an increasingly important role in our 
partnership in your progress. 


OoDUc 
sy sittin *$ 
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GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. OFFICES IN PRINCIPAL CITIES 
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Packaging Failures Got You in A Stew? 


Polyethylene Packages Chemicals Best! 





SEE HOW MANY WAYS YOU 
CAN USE POLYETHYLENE: 


@ As a film for packaging fine chemicals and pharma- 
ceuticals. 

@ As film liners for corrugated boxes and cartons for 
packaging solids. 

@ As film liners for metal and fibre drums for both 
liquids and solids. 

@ As inner coatings on drums. 

@ As extruded coatings and inner liners for multiwall 
bags. 

@ And, molded into light, conveniently handled con- 
tainers for most strong acids and other reactive 
materials. 

@ As a combination with foil and other substrates for 
specialized chemical packages. 











Be sure to ask your packaging supplier about Bake.ite high-density polyethylene—a new 
coating material that gives Kraft multiwall bags better moisture protection than low-density 


coatings of approximately twice the thickness. 


Because polyethylene builds you a tough, flexible, easy 
to handle package with outstanding impermeability . . . 
all at a new low cost . . . it’s no wonder that polyethylene 
today stands head and shoulders above any other mate- 
rial for packaging a large variety of chemical products. 

Chances are excellent that there is a polyethylene 
which you can use in your chemical packaging opera- 
tions. And, Union Carine offers a complete range of 
BAKELITE polyethylene resins and compounds—the wid- 
est selection from any manufacturer. For more informa- 
tion, see your packaging supplier. He will gladly specify 
the correct ones to match your needs. Or write: Dept. 
UR-27, Union Carbide Plastics Company, Division of 
Union Carbide Corporation, 270 Park Avenue, N. Y. 17. 
In Canada: Union Carbide Canada Limited, Toronto 12. 


UNION 
CARBIDE 


BAKELITE and Union Carsipe are registered trade marks of Union Carbide Corporation. 
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12 Commercial uses for Specific Zirconium Compounds 


i i 
PD 


Si 


Thesman y-uniquesproperties6f 

Zirconium Compounds provide worthwhile 
product and economic advantages. In 

the development and: practical application 
Been of these.compounds, TAM has 
_ @eeuniiilated experietice whichtan be help fal 
in_your consideration of their 

use. Your inquiry to our N.Y.C. office will 

receive prothpt, personal -attention. 


Sees 2 iy on 
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Look...No Cavities! 


Scarcely any, that is, in the aluminum coupon on 
the left. Naturally, you’ve guessed by now that the 
coupon on the right represents “Brand X”’. 


Jefferson JC-20 Ethylene Glycol Antifreeze and 
another leading brand were subjected to identical 
corrosion tests, and the results are most obvious. 

What’s the secret . . . Stannous Fluoride? Nope 
. .. it’s the excellent corrosion inhibitors in JC-20 anti- 
freeze, which is now being marketed nationwide under 


HOUSTON + NEW YORK + CHICAGO 
CLEVELAND + CHARLOTTE + LOS ANGELES 


the Private Labels of Jefferson’s good customers. And 
we’re proud to back them up with superior quality 
and ample supply. 


Rapid growth and diversification make Jefferson 
one of the three largest ethylene glycol producers, and 
most of this production goes into non-evaporating anti- 
freeze. For information, please write Jefferson Chemi- 
cal Company, Inc., 1121 Walker Avenue, P. O. Box 
303, Houston 1, Texas. 


JIErFFeERSON 
CHEMICALS 
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Benzene from petroleum is the big expansion news this week. 





South Hampton Co. (Silsbee, Tex.) has just put onstream the 
first Hydeal unit licensed by Universal Oil Products; benzene capacity 
is given as 4-6 million gal./year. 


And four companies are building new or enlarged petrobenzene 
plants. Humble Oil & Refining will boost benzene capacity at Baton 
Rouge, La., to 24 million gal./year—a 60% increase. Plymouth Oil 
(Pittsburgh) plans to install a $2-million Hydeal unit to produce up to 
15 million gal./year at Texas City, Tex. Imperial Oil (Toronto) will put 
up a $5-million benzene plant at Sarnia, Ont., with 30-million-gal./year 
capacity. And British American Oil will build a $2.5-million Udex 
benzene extraction plant at Montreal East. 


Add two more U.S. ventures in Europe. El Paso Natural Gas 
Co. plans to join Cie. Francaise de Raffinage in a joint venture to build 


a 20,000-metric tons/year low-density polyethylene plant near Le Harve. 
It’s due onstream early in ’63. 





Ethylene will come from Francaise de Raffinage’s nearby re- 


finery, which will expand ethylene capacity to more than 80,000 metric 
tons/year. 


And Witco Chemical Co. and U.S. Rubber will build an $8- 
million-lbs./year, $2.5-million plant in England to produce butadiene- 


styrene, nitrile, and acrylic rubber latexes. It will be a 50-50 venture. 
. 


Cutter Laboratories’ loss of its appeal on the Salk polio vaccine 
suits before the California supreme court (CW, Feb. 21, ’59, p. 111) 
could establish a new legal principle—at least in California. The court 
upheld, without comment, a decision of a lower state court that Cutter, 
although not itself negligent, violated an “implied warranty” in selling 
vaccine to children who later contracted polio (much medical opinion 
holds that the cases of polio involved were allergic). Implication is that 
pharmaceutical makers might be held liable for any sickness caused by 
their products. But since the suit is based on a California legal precedent 
that is not generally followed in other states—that any product designed 
for human consumption carries an implied warranty to the consumer— 


the decision probably won’t have a national effect. 
. 


Du Pont-Technicolor color film agreement rumors have been 
denied, but Du Pont admits it has been looking into the color film business 
(as the industry has been aware for 10 years). Film-making companies 
suspect Du Pont is looking at a positive-negative film to compete with 
Eastman’s Kodacolor. Du Pont says it has talked to Technicolor, a Holly- 
wood, Calif., color film processing firm that for the past five years has 
been threatening to market its own color film. 
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Quickening Technicolor’s interest is its awareness of market 
gains being made by rival processor Dynacolor (Rochester, N. Y.), which 
is making a color film for private-label marketing by Walgreen drugstores 
and is planning to broaden sales under its own name. Du Pont says it 
may, if it decides to go into color, do its own marketing, but that a deci- 
sion is at least a year away. 


Polypropylene is making more strides abroad. In the Nether- 
lands, Royal Dutch/Shell and Montecatini have set up a joint subsidiary, 
N.V. Rotterdamse Polyolefinen Maatschappij, to build and operate in 
Rotterdam a “large-scale” (estimated by trade observers at about 10,000 
tons/year) polypropylene plant. The parent companies will have 60% 
and 40% equity, respectively. “First-phase” output will be used for 
plastics; plans apparently are open on further expansion for making mono- 
filament and staple fibers. The Shell group will handle sales, restricted 
“for the time being” to the Benelux area. 





Europe’s polypropylene capacity is surging. In Britain, Imperial 
Chemical Industries plans to put its 10,000-long tons/year plant onstream 
this year at Wilton—ahead of schedule, and Shell plans to start up its 
30,000-tons/year polypropylene-polyethylene plant early in °61. In 
Germany, Chemische Werke Huels is expanding its small polypropylene 
plant from an estimated 4-5 million lbs./year to possibly as much as 10 





million Ibs., and Farbwerke Hoechst is doubling capacity of its 8,000- 
tons/year plant. In France, both Pechiney and Societe Normande are 
building 10,000-tons/year plants. In Austria, the 5,000-tons/year Monte- 
catini-Danubia joint venture will be onstream by November. And in Italy, 


Montecatini’s new Brindisi plant will bring its capacity in that country to 
30,000 tons/year. 


Trade talk is buzzing in Europe. In Geneva the members of 
GATT—the General Agreement on Tariffs and Trade—are meeting for 
some logrolling before the real tariff-cutting bargaining starts in January. 
Main topic of the current sessions is the expected effect of the European 
Common Market’s tariffs on outsiders, For the first time, U.S. negotiators 
are optimistic on chances of getting more concessions than they give— 
particularly on chemicals. In the background of the Geneva session, in- 
formal talks are expected to be held between representatives of the Com- 
mon Market and its rival trade group, the Free Trade Assn., over ways 
to heal their split. 





Meanwhile, chances for finding such a solution, as well as for 
continuing the Common Market’s unity, were dimmed by President Charles 
de Gaulle’s press conference last week, in which he brought out into the 
open (though still in vague terms) his idea of building a European “Third 
Force” independent of the U.S., and of removing political decision-making 
from the Common Market’s Commission (CW, Aug. 27, p. 41). 
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This news bulletin about Wyandotte Chemicals services, products, and their applications, 

is published to help keep you posted. Perhaps you will want to route these and subsequent 

facts to interested members of your organization. Additional information and trial 

quantities of Wyandotte products ar available upon request . . . may we serve you? 
WYANDOTTE 


CHEMICALS 


WYANDOTTE Adding to the number and range of its intermediates for 
ADDS urethanes, Wyandotte has developed a series of polyether tetrols. 
NEW SERIES The general name for the new series is Pluracol® PeP. 


OF TETROLS ... Three grades are available now in commercial quantities . 


Pluracol PeP 450, with an average molecular weight of 400; 
Pluracol PeP 550, with an average molecular weight of 500; 
and Pluracol PeP 650, with an average molecular weight of 600. 
All members of the series have four secondary hydroxyl groups, 
each joined to a central carbon atom by an oxyalkylene chain. 


These new tetrols were developed specifically for use in urethane 
foams, elastomers, and coatings. All of them may be used in the 
preparation of quasi—prepolymers, as cross-linking agents, or in 
one-shot systems. If their properties suggest potential appli- 
cations to you, get in touch with us . . . samples are available. 
And if you can furnish details, we'll supply data directly 
pertinent to your requirements. To assure prompt attention, 
address inquiries to Department CO. 


AND NEW Combining low molecular weight (300-320), low equivalent weight, 

TRIOL... and trifunctionality . . . Wyandotte's new polyether triol, 
Pluracol TP 340, increases cross-link density in urethane formu- 
lations. It may be used in the preparation of prepolymers, as a 
cross-linking agent, or as a polyol reactant in one-shot systems. 
Its effect is to increase rigidity, heat resistance, and solvent 
resistance in urethane foams, coatings, and solid polymers. For 
data that applies to your particular requirements, write Depart-— 
ment CO. Samples for laboratory evaluation are available. 


... 70 LINE OF Our urethane foam intermediates include five additional Pluracol 
URETHANE-GRADE triols . . . TP 440, TP 740, TP 1540, TP 2540, and TP 4040. 
POLYETHERS We also offer Pluracol Diols for prepolymer—type flexible foams; 
Tetronic® polyols for improved resilience and moldability; 
Quadrol®, a very reactive cross-linking agent and catalyst; 
and DHP—MP, a catalyst with extremely low odor. If you work 
with urethanes, may we work with you? 


“Wyandotte CHEMICALS 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN e OFFICES IN PRINCIPAL CITIES 


SODA ASH © CAUSTIC SODA « BICARBONATE OF SODA © CALCIUM CARBONATE © CALCIUM CHLORIDE ¢ CHLORINE © GLYCOLS of TURN THE PAGE 
ETHYLENE DICHLORIDE © POLYETHYLENE GLYCOLS © PROPYLENE OXIDE © PROPYLENE DICHLORIDE © POLYPROPYLENE G FOR MORE NEWS 
DICHLORODIMETHYLHYDANTOIN © CHLORINATED SOLVENTS © POLYURETHANE FOAM INTERMEDIATES © DRY ICE « OTHER 

FROM WYANDOTTE 
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“security” clearance 


Take all possible care to control the 
quality of chlorine and caustic up to the 
point of shipment. Follow proper load- 
ing procedures to the letter. Then go 
one step further... 


At Wyandotte, this means putting a sample 
from each tank-car shipment of chlorine or 
caustic through a battery of exacting tests, as 
a “security” clearance. 


These samples are subjected to qualitative 
and quantitative analyses. They measure up, 
or the car doesn’t go out. 


Few samples fail to clear this final check. 


The steps that precede it provide virtual assur- 
ance of quality. But because the possibility, 
however remote, exists .. . we feel that the prac- 
tice is warranted. 

Dependable quality is a point of pride at 
Wyandotte. So is dependable service. Signifi- 
cantly, both of our chlorine-caustic plants are 
on major waterways to gain the advantage of 
low-cost water transportation. At Geismar, in 
the South, we are on the Mississippi . . . and 
close to the Gulf. At Wyandotte, in the North, 
we are on the Detroit River, and have direct 
access to the Great Lakes and the St. Lawrence 
Seaway. Railways and highways also go out 
from these two plants to four-fifths of the pro- 
ductive capacity of the U.S. and Canada. 

The benefits to users of Wyandotte Chlorine 
and Wyandotte Caustic in its many forms are 
plain. We can ship economically and with dis- 
patch ... by barge or ocean tanker, truck or 
tank car. May we discuss the possibilities with 
you? Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in principal cities. 


WYANDOTTE CHEMICALS 


MICHIGAN ALKALI DIVISION 


Pacing progress with creative chemistry 


WYANDOTTE 


HEMICA 





Michigan Chemical has doubled its 
Bromine production at El Dorado, Arkansas, 


MORE BROMINE 
FOR YOUR PROCESSES 


With the placing on stream in August of new facilities at 
the Michigan Chemical Corporation — Murphy Corpora- 
tion bromine plant near El Dorado, Arkansas, there now is 
available an added supply of bromine for your normal re- 
quirements, your immediate peak demands, and your plans 
for increased bromine usage. And because of our enlarged 
tank-car facilities you can be sure that your delivery sched- 
ule can be met. 


This added capacity to our present production at El Dorado 
and from plants at Saint Louis and Manistee, Michigan 


Copyright 1960 Michigan Chemical Corporation C-‘)-3 
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permits active research by you on this basic chemical ele- 
ment to take advantage of bromine’s unique properties and 
characteristics. 

Investigate what bromine offers you in higher yields, process- 
ing advantages, and new product opportunities. Also, check 
with us on the use of Michigan Chemical brominated com- 
pounds — standard production or custom-made to your 
specific needs. 


Write for a copy of our authoritative compilations, “BROMINE, Its 
Properties and Uses,” and “How to Handle Bromine.” 


For complete listing of Michigan Chemical products, 
see your copy of Chemical Materials Catalog 


MICHIGAN CHEMICAL 
CORPORATION 


$97 North Bankson Street, Saint Louis, Michigan 
Eastern Sales Office: 230 Park Avenue, New York 17, N. Y. 
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In production, with CPI assist: compact Buicks, other ‘61 models. 


New Cars Boost Chemicals 


With Ford, Studebaker, Chrysler, 
and American Motors already in pro- 
duction of °61 models and 22 other 
makers slated to start their runs by 
the end of this month, aluminum 
shapes up to be the CPI material 
making the most significant gain in 
next year’s autos. But the ’61 cars 
also bring innovations in the auto 
industry’s use of a spate of other 
chemical products. 

Biggest boost for aluminum in 
automotive markets: the introduction 


of V-8 powerplants with aluminum 
engine blocks and heads in GM’s 
three new compacts: the Buick 
Special, Oldsmobile F-85 and Fontiac 
Tempest (aluminum engine optional). 

Ultimate sales volume of these 
compacts not only should determine 
the potential sales value of aluminum 
engines but also could supply im- 
petus for predicted record-high in- 
dustry sales. 

O.K. with Buyers: The early surge 
of the 61 Rambler, which is powered 





by an overhead valve aluminum six, 
indicates initial acceptance of the 
aluminum engine. Rambler has ac- 
counted fcr 7.3% of total industry 
sales to dite (an increase of 23% for 
a similar period last year) and its 
maker, American Motors predicts it 
will capture 10% of the 61 market. 

If the new aluminum-engine com- 
pacts can spur sales, both the auto 
industry and its chemical suppliers 
will be looking for record production 
despite the effects of a slowed econ- 
omy, backed-up °*60 inventories, and 
price reductions on foreign makes. 
Although July and August dealer sales 
dipped below those of the comparable 
*59 period, Chevrolet’s General Man- 
ager Edward N. Cole has predicted 
that the °61 market will reach 7 mil- 
lion passenger cars. George Romney, 
American Motors’ president, believes 
50% of °61 sales will be in compact 
cars. 

Aluminum and plastics are both 
scoring gains of 10% or more in use 
per car. Industry sources estimate the 
61 car will average 62 lbs. of alumi- 
num and possibly 30 Ibs. of plastics. 
Per-car usage of glass and paints are 
expected to hold at last year’s levels: 
39.4 sq.ft. and 6 gal., respectively. 
Rubber usage will dip to an average 
of 110 Ibs./car; but the anticipated 
increase in car production could cause 
the auto industry’s *61 rubber con- 
sumption to climb to 350,000 long 
tons. 

Aluminum’s inroads have not been 
limited to GM and Rambler. Chrysler 
products have added aluminum dis- 
tributor housings, and Plymouth fea- 
tures an aluminum grille. An alumi- 
num transmission converter bell hous- 
ing and transmission extension will be 
standard on ’61 Lincoln Continentals. 

Aluminum rocker arms will be used 
on full-sized Buicks. All Ford models 
will have aluminum die castings on 
the front engine covers. Corvair plans 
(but may drop) an aluminum case for 
its new four-speed transmission. 

Innovations for Plastics: Significant 
new uses for plastics have been dis- 
closed. Ford is using eight lightweight 
polyurethane seals on each car along 
with rubber to seal in the lubricant 
in its 30,000-mile factory-sealed grease 
job. 

It’s reported that the Buick Special 
will have a molded plastic instrument 
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panel. Glove boxes in Thunderbirds 
and Lincoln-Continentals will be made 
from molded polyethylene 0.08 in. 
thick. Ford Econoline trucks will have 
door handles and window cranks 
formed from Delrin acetal resin. 

Chrysler Corp. has changed to 
higher-nylon-content fabrics. Conti- 
nental will have a new nylon coating 
on all instrument panel wiring, and 
a Dacron transmission fluid filter. Its 
dash panel is insulated with a new 
21%4-lb.-density glass-fiber plastic. 

Dodge hard-tops and station wagons 
have new polyurethane foam head- 
linings. The kick-panels in all Ford 
products except Continental are poly- 
ethylene. Ford has new antifogging 
plastic equipment on trim materials. 

New Rubber Uses: Rubber is an- 
other industry product that figures 
prominently in the ’61 picture, Mer- 
cury is using a rubber strip running 
the length of each side to act as a 
bumper. Small rubber seals are being 
used in most Ford products to protect 
new prelubed grease fittings. 

In general, compacts’ tires will 
weigh about 4 lbs. lighter than the 
standards. 

Other important modifications are 
in paints, lubricants, glass and ceram- 
ics. All Oldsmobile cars will be 
sprayed with a transparent mixture of 
silicone, natural wax and a weak 
solvent. 

Compacts will have 10% less glass 
area than standard models. Valiant, for 
example, has 720 sq.in. less glass 
than its parent Plymouth. Chevrolet 
will use tempered glass for its side 
windows this year, thus eliminating 
sheets of polyvinyl butyral needed for 
laminating. 

All American Motors models will 
have exhaust systems coated with 2 
Ibs. of ceramic material consisting of 
borosilicates, clay, borax and titanium 
dioxide. 

All these changes do not add up to 
any overwhelming increase in con- 
sumption of chemical materials by the 
auto industry in the 61 model year. 
However, with per-car usage of these 
materials continuing its yearly rise, 
and with early indications for heavier 
auto sales this year, the outlook is 
bright. Sales to the auto industry— 
always a major factor in chemical 
business—now are expected to have 
an important bolstering effect on 
over-all sales of chemicals and allied 
products during the next six months. 





Holding Course on Capital Spending 





(Actual and anticipated expenditures, in billions of dollars, on new plant and equip- 
ment. Source: U.S. Dept. of Commerce, Securities and Exchange Commission.) 
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CPI Bucks the Trend 


Chemical process industries will be 
exhibiting an individuality all their 
own this fall by running against the 
general business tide on capital spend- 
ing. 

Most CPI companies are either fol- 
lowing through with their earlier 
capital spending programs or increas- 
ing those budgets, according to last 
week’s government survey on_busi- 
ness’s plans for expenditures on new 
plant and equipment. In general the 
survey shows an unmistakable trend 
toward greater caution—peeling back 
earlier investment plans—in the face 
of economic uncertainty. 

The over-all business community, 
which only three months ago had been 
planning to lay out capital funds at 
the annual rate of $38 billion this 
fall, has now trimmed that figure by 
$1 billion. Result: a leveling in fourth- 
quarter capital spending at a $37-bil- 
lion annual rate—the same as in this 
third quarter. 

A strong exception to this trend is 
apparent in the CPI sector, however. 
For example, chemical companies are 
increasing their fourth-quarter outlays 
to an annual rate of $1.7 billion— 
fourth-quarter total spending would 
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be $100 million above this quarter’s 
outlays. This would bring the indus- 
try’s 60 expansion and modernization 
bill to more than $1.6 billion (table, 
above). 

Meaning of the general trend to- 
ward caution, say government econo- 
mists: the big capital goods boom of 
*58-"60 may be nearing its end. 


More Mid-East Plants 


New CPI projects are under way 
on both sides of the political fence in 
the Middle East. 

Under a new technical-assistance 
protocol signed last week, the Soviet 
Union will help with a number of 
industrial projects in the Syrian sector 
of the United Arab Republic. In- 
cluded: aid in building a 25,000- 
tons/year lubricating oils plant and 
a nitrogen fertilizer plant with a ca- 
pacity of 110,000 tons/year of am- 
monium nitrate. Russia will also aid 
Syria in prospecting for oil and other 
minerals. 

Meanwhile, private industry expands 
in Israel. Electrochemical Industries 
Ltd. (Acre) will double chlorine out- 
put to 30 tons/day, and will put up 
a 10-tons/day polyvinyl chloride 
plant. 





Shopping in the West 


Yugoslavia will rely to a “consider- 
able extent” on plants and processes 
engineered abroad in its drive to meet 
ambitious new chemical industry tar- 
gets, according to a new report by a 
team of British businessmen who tour- 
ed the country last May on behalf of 
the Federation of British Industries. 

The British hope to snare a good 
part of these purchases, but the Yugo- 
slavs plan to shop around. “Price and 
credit facilities—particularly the lat- 
ter” will be the all-important factors 
in determining who wins the contracts, 
the report says. 

During the past five years Yugo- 
slavia doubled chemical production, 
and looks for more gains during the 
61-65 plan. Among its output goals: 
sulfuric acid, from 130,000 long tons 
now, to 700,000 tons/year by ’65; 
caustic soda, 50,000 to 75,000 tons; 
soda ash, 90,000 to 150,000 tons; 
chlorine, 8,000 to 30,000 tons; syn- 
thetic fibers, 20,000 to more than 
30,000 tons; plastics, 14,000 to 60,- 
000 tons. 

Plans call for building a major 
petrochemical complex to produce 
ethylene, propylene and butenes for 
making polyethylene, styrene and poly- 
styrene, phenol, acetone, detergent al- 
kylate. 

Eventually, synthetic rubber will be 
produced. In the meantime, imports 
of this product are expected to rise 
from 13,000 tons in °59 to possibly 
60,000 tons/year within five years. 


Pinching on Imports 


Dwindling foreign exchange re- 
serves are forcing India to cut down 
its imports of sorely needed nitrog- 
enous fertilizers. Between April °60 
and March ’61, India will get only 
about 35% of its fertilizer needs, the 
government now estimates. 

In terms of ammonium sulfate, that 
means a demand of 2.3 million tons 
will be met with a supply of only 
826,000 tons. Local production, crimp- 
ed by a shortage of coal at the Sindri 
plant, will amount to only 516,000 
tons. Only 310,000 tons of ammonium 
sulfate will be imported. 

This shortage underlines the urgen- 
cy behind India’s efforts to attract 
foreign investments in its fertilizer 
plant building program. So far these 
efforts have been disappointing. 


ANTIBIOTIC PRICES 


BROAD YS NARROW SPECTRUM 
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Kefauver: In new rap at drug industry, a blast on antibiotic prices. 


Profits, Prices and Probers 


Antibiotics manufacturers are man- 
ning their defenses against last week’s 
charges by the Senate antitrust sub- 
committee that they’ve been charging 
the public too much for products that 
are covered by patents. 

Sen. Estes Kefauver (D., Tenn.) — 
the subcommittee’s militant chairman 
— noted that prices of broad-spec- 
trum antibiotics (the largest single 
segment of the ethical-drug business) 
held steady from 1951 to *60. Mean- 
while, he said, prices of penicillin and 
streptomycin — unprotected by pat- 
ents — were dropping. Antibiotics 
prices were cut 15% just one month 
before last week’s sessions (CW, Aug. 
ZF; Peay 

Kefauver also criticized what he 
called an “amazing similarity” in 
prices charged by rival producers, and 
asserted that such price patterns are 
not found in industries with “real 
competition.” 

The sessions on antibiotics, how- 
ever, did not provide so fertile a field 
for the Kefauver subcommittee as did 
the earlier investigations on tranquili- 


zers, steroid hormones and antidiabe- 
tic drugs. There were no more allega- 
tions of “7,000% markups,” for in- 
stance. 

American Cyanamid’s president, 
W. G. Malcolm, replied he was proud 
that his company could hold the price 
line while labor costs went up 90% 
and equipment costs 40-50%. Mal- 
colm said Cyanamid’s Lederle Division 
has been meeting its profitability goal 
— net profits equal to 15% of sales 
— and that this is considered a nec- 
essary margin in a volatile industry 
in which a leading product can be- 
come obsolete overnight. 

Kefauver said he thought Lederle’s 
over-all earnings ratio to be too high. 
And he took Bristol-Myers’ Bristol 
Laboratories Division to task for what 
he considered its high markup on 
tetracycline, its major product. 

The subcommittee plans to hold one 
more set of hearings, probing vita- 
mins, sulfa drugs and other products. 
Then it will start considering proposals 
for new legislation affecting the drug 
industry. 
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Chlorine Rides a Boom 


Chlorine makers are moving ahead 
with expansion plans this week, bank- 
ing on the steadily growing pulp and 
paper industry to swallow up the in- 
creased output. 

One of the “Big Five” merchant 
producers of chlorine, Allied Chemi- 
cal’s Solvay Process Division has just 
revealed plans for a major expansion: 
capacity of its more-than-400-tons/- 
day plant at Brunswick, Ga., will be 
increased 100 tons. And Olin Mathie- 
son, another of the “Big Five” (the 
others: Hooker, Diamond Alkali, Co- 
lumbia-Southern), will build a $13- 
million, 180-tons/day chlorine and 
caustic soda plant at Charleston, Tenn. 
(CW Business Newsletter, Sept. 3). 

Chlorine is clearly booming (though 
this is not the case for its coproduct, 
caustic soda). Most recent chlorine 
expansion has been for captive mar- 
kets. But many, including the above 
two, are tied to the growing paper 
industry. Paper production for the 
first half of ’60 is about 342% ahead 
of a year ago, indicating that this 
year’s total may hit more than 35 
million tons. Last year’s 34-million- 
tons total was spectacular, compared 
with °58’s 30.8 million tons. 

Apparently this represents enough 
of a growing market to encourage 
those who sell chlorine to papermak- 
ers, despite competition from chlorine 
dioxide. More paper and more paper 
bleaching are creating—for now at 
least—room enough for everybody. 

As Solvay President W. H. Blum- 
field points out, the market for chlor- 
ine is growing particularly in the 
Southeast. This is where most recent 
pulp and paper expansions have shown 
up (see also p. 116). Latest figures on 
that area’s paper production: 12 mil- 
lion tons/year in *58 to 13.7 million 
in °59. 

Most chlorine, of course, still goes 
into production of other chemicals. 
But pulp and paper companies — 
though they’ve been increasing their 
own output of chlorine—are still the 
biggest single merchant market for 
this product. Total chlorine end-use 
hasn’t changed in five years: 80% 
chemicals, 16% paper, 5% other. 

The outlook is for continued ex- 
pansion. One prediction—by Hooker’s 
general development manager, Donald 
Taylor—is that production will rise 
from this year’s estimated 4.6 million 
tons to 10 million tons in °70. 


COMPANIES 


Philips Roxane, subsidiary of Philips Electronics and Pharmaceutical 
Industries Corp. (New York), has acquired Chemico Laboratories 
(Miami, Fla.), manufacturer of ethical pharmaceuticals. Previously, 
Philips had acquired Anchor Serum Co. (St. Joseph, Mo.) and Columbus 
Pharmacal Co. (Columbus, O.). Philips plans to extend marketing of 
Chemico’s products on a national basis, with initial emphasis on Reti- 
culose, an antiviral drug. 

= 

Resisto Chemical (New Castle County, Delaware) has filed with the 
U.S. Securities & Exchange Commission for a public offering of 200,000 
shares of common stock at $2.50/share. Resisto—headed by William 
Barrentine—was organized in ’58 for development, manufacture and 
sale of special protective coatings and insulation products. 

e 

Dixon Enterprises, subsidiary of Dixon Chemical & Research Corp. 
(Bloomfield, N.J.), now has clearance for its plan to buy into D. Kaltman 
& Co. (Jersey City, N.J.), wholesale druggist (CW, July 2, p. 24). 
Kaltman will sell 100,000 shares of common stock to Dixon now; 
Dixon has an option to buy 500,000 additional shares during the next 
three years. 

+ 

Valspar Corp. (Ardmore, Pa.) plans to authorize additional common 
stock so it can acquire Rockcote Paint Co. (Rockford, IIl.). Rockcote 
Chairman R. J. Baudhuin became president of Valspar several months 
ago after he acquired 125,000 of Valspar’s 476,000 common shares. 

a 

Vick Chemical Co. (New York) will change its name next month, if 
stockholders ratify a board of directors proposal. The 55-year-old firm 
will be known as Richardson-Merrell Inc. Management feels that the 
Vick name is too closely identified with the company’s proprietary 
drugs, whereas ethical and veterinary drugs now account for 43% of 
total sales, and chemicals and plastics account for 12%. In the fiscal 
year ended June 30, sales were up 14.8%, to $132.3 million; earnings, 
up 18.3%, to $14.4 million. 


EXPANSION 


Asbestos: Jefferson Lake Sulphur Co. (New Orleans) is arranging 
the financing for construction of a plant to process 2,500 tons/day of 
chrysotile asbestos ore at Copperopolis, Calif. Engineering studies have 
been carried out by Tellepsen Petro-Chem Constructors (Houston). 
Completion date: by fall of °61. The deposit is said to contain 15 
million tons of proved chrysotile ore. Total output is expected to be 
marketed in California. 

e 

LPG Hydrocarbons: Hudson Engineering Co. (Houston) will build 
a $4-million gas processing plant for oil and gas producers in the Port 
Acres Field of Jefferson County, Texas. It will process up to 150 million 
cu.ft. /day of gas, turn out gasoline, liquefied petroleum gases, other 
hydrocarbons. 

e 

Salt: Newly organized Smith Chemical Products (Honolulu, Hawaii) 
is building three solar evaporation ponds to produce industrial-grade 
salt for the Hawaiian market, which now imports 50-75 tons/month. 
Smith plans to market three by-products: gypsum, magnesium oxide, 
and bromides. 




















meripol \ubber plays undercover role for Spalding 


At the core of each Spalding-made Major League baseball is a 

“cushioned cork center’’ covered with a quarter-inch layer of Ameripol Rubber. 
More important than the amount of rubber used are the rigid requirements 

for constant quality. The center must be perfect in every way, 

with uniform resilience from ball to ball. 

Indicative of Spalding’s quality control is the fact that 

balls are wound in a sealed room where temperature and humidity 

are held uniform at all times. This all helps insure that each ball ’ 

meets Official Major League specifications. lJ4/ / 
If high quality is important in your rubber products, check 

with Goodrich-Gulf. From production research and quality control, 

to technical service and warehousing, we’re organized to meet your needs. 

For information contact Goodrich-Gulf Chemicals, Inc., 

1717 East Ninth Street, Cleveland 14, Ohio. 


THE PREFERRED RUBEER 


G- Goodrich-Gulf Chemicals, Inc. 


THE ONE TO WATCH FOR NEW DEVELOPMENTS 
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sWers 


KETONE 
FAMILY 


AC ETO NE_0w-boiting solvent that 


permits high solids concentration, particularly 
useful in high-low lacquer systems. Good for 
paint and varnish removers. 








MEK —1ow-boiting, strong solvency for all 
resins used in lacquer. Gives low viscosity 
solutions, high solids concentration, high 
diluent tolerance. 


MIBK —mecium-poiting with excellent 
solvency characteristics. Has high: tolerance 
for diluents. Gives solutions of low viscosity 
and high solids concentration. 


DAA. high-boiting solvent that improves 
blush resistance. Excellent for hot lacquers. 
ideal for decorative brushing lacquers be- 
cause of mild odor. 





EAK — pigh-boiting solvent, excellent 
blush resistance, good diluent tolerance, and 
high solvency for surface-coating materials. 
Slow evaporation contributes to good flow- 
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out, prevents pinholing and bubbling. 


Now-—the standard of comparison 
for lacquer solvent systems... 


Ketone solvent systems have become the 
standard of excellence in lacquer tech- 
nology against which all other systems are 
measured. 

There are very good reasons why this 
is so. For example: 

Ketone solvent systems give superior 
finishes in almost any formulation at low- 
est cost. Ketones yield solutions of higher 
solids or permit greater diluent content 


with either aromatic or aliphatic solvents. 
In addition, ketone-based solvent systems 
assure complete flexibility in formulating. 
When you buy high-purity solvents from 
Shell, youadd the latent solvent you prefer. 

High-purity, active solvents available 
from Shell inolude: acetone, MEK, MIBK, 
DAA, EAK, as well as latent solvents 
MIBC, IPA, and industrial ethyl alcohols. 
Shell also provides technical assistance— 


backed by years of experience and one of 
the world’s best-equipped surface coat- 
ings laboratories. 

For information on solvents—or help 
with formulation problems, write or phone 
your nearest Shell Chemical office. 


SHELL CHEMICAL COMPANY 


INDUSTRIAL CHEMICALS DIVISION 


Atlante *« Chicago « Cleveland « Detroit * Houston « Los Angeles » Newark « New York « Son Francisco 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal « Toronto « Vancouver 
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Nixon would back tighter regulation of drugs and cosmetics 
if elected, says Secy. of Health, Education & Welfare Arthur Flemming. 
“Personal conversations” with Nixon, Flemming says, indicate that Nixon 
would favor: more authority for factory inspection and more enforcement 
of controls in drug manufacture; certification of all antibiotics; requiring 
manufacturers to report incidents of adverse reaction to drugs; extension of 
food and color additives laws to the cosmetics industry. 





Flemming included these measures in the “progressive” legisla- 
tion he said Nixon would support, which also includes stricter federal en- 
forcement of water- and air-pollution control. 


* 
Nixon advocates a federal subsidy for private basic research 


as the way to seize the lead in science. He would authorize the National 
Science Foundation to direct the program. 





Under his proposal, small research institutes would be set up 
around the country by such groups as universities and existing research 
institutions. They would be administered by semi-autonomous boards set 


up by the universities, and financed jointly by private industry, univer- 
sities, foundations and state and federal governments. Scientists would be 
free to conduct research without administrative or teaching burdens, and 
the work would be coordinated to prevent duplication. 


Senator Kennedy has also called for more federal support of 

basic research but has not spelled out any proposals. 
e 

FDA Commissioner George Larrick is backed by Secy. Flem- 
ming as outside investigators of the Food & Drug Administration prepare 
to report on their findings. Flemming said he has “complete confidence” 
in Larrick, when asked to comment on a Saturday Review article calling 
for the commissioner’s resignation because of his alleged knowledge of the 
activities of Dr. Henry Welch, ousted chief of the Antibiotics Division. 





Investigators will make their reports by Oct. 1. They were as- 
signed to (1) find out if any other FDA officials have had questionable 
outside interests, and (2) review the scientific decisions of Welch to 
determine whether any of them might have been influenced by his financial 
interest in drug publications. 

e 


Legislation extending deadlines on food additives tests is recom- 
mended by the Food Additives Committee of the Manufacturing Chemists’ 
Assn. Chairman Kenneth Mulford of Atlas Powder Co. told the American 
Bar Assn. meeting in Washington that the realities of scientific research 
and development demand such action. 





Research workers and facilities are so bogged down in testing 
old products that research on new products has been “almost ex- 
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cluded,” according to Mulford. He also cited the need for developing 
short-term additive tests as a matter of economic necessity, lest incentive 
for new research be stymied by the costliness of tests. 


The food additives law set a deadline of March 5, ’60, with 
provision for one-year extensions by Secy. Flemming. Mulford suggested 
changing the law to let the Secretary grant whatever extensions are nec- 
essary where no undue risk to public health is involved and where investi- 
gations are proceeding in good faith. 


A new division in the U.S. Public Health Service will consolidate 
and speed up work in the air-pollution field. Medical research and engi- 
neering work has until now been divided between two other divisions of 
PHS. About $1 million was diverted from other parts of the budget to 
finance the new division. Vernon G. Mackenzie, engineer and long-time 
civil servant, will be division chief. 





One of the division’s primary jobs will be administration of 
the two-year study of health effects of auto exhaust ordered by Congress. 


A plan to divert more defense subcontracts to small business 
will be urged by small-business advocates in Congress next year. It’s de- 
signed to put some teeth into the requirement that work is supposed to 
be farmed out to small firms “to the maximum extent feasible” on all 
contracts of more than $1 million. There is considerable opposition to 
the plan from the Pentagon, large defense producers, and the Congressional 
armed services committees. 





The idea, proposed by Sen. William Proxmire (D. Wis.), calls 
for SBA representatives to be stationed at the plants of major prime con- 
tractors—as they now are at major military procurement offices—with 
access to production schedules and authority to direct subcontracting to 
qualified small companies. Because it would mean adding more red tape 
to contracting procedures, opponents cringe at the idea of placing 
civilian agency SBA into the chain of command between the military 
and its contractors. 


The Treasury Dept.’s new survey on industry depreciation 
practices is drawing an excellent response, according to Treasury officials. 
About 6,000 replies to the department’s questionnaire are expected, 
covering firms that account for about two-thirds of corporate depreciation 
deductions. 





It’s too early for major conclusions on industry’s view of the 
effect of faster depreciation on investment decisions, but Under Secretary 
Scribner says responses so far indicate a willingness to make book de- 
preciation conform with tax depreciations as a condition for liberalization. 
The majority also indicate willingness to forego capital gain treatment as 
a condition for more liberal depreciation allowances. 
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contributions 
UOP RESEARCH 


sing a song of 
syndets... 


Synthetic detergents, ‘‘syndets” to the trade, have proven so effective 
and versatile in washing and cleansing that they now have captured a major 
part of the entire soap-detergents market! 

For the precise formulation of these miracle cleansers, credit our creative 
chemical industry. For the ready availability of petrochemicals so 
essential to their manufacture, credit goes to our progressive petroleum refiners. 

A pioneer petroleum research organization, UOP has long been active 
in originating and developing new, more efficient ways to make chemicals 
from petroleum. And UOP processes play a vital role in the production of 
petrochemical intermediates important in the manufacture of synthetic detergents. 


UNIVERSAL OIL PRODUCTS COMPANY wes eraines, we., u.s.a. 


WHERE RESEARCH TODAY MEANS PROGRESS TOMORROW 
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Deliberate removal of undesirable olefins from our commercial 
production of Petro-Tex n-Butene-| has resulted in a very sub- 
stantial quality improvement over the past two years. 


Our specifications guarantee a minimum purity of 95% Butene-l, 
maximum water content of 100 ppm and no butadiene whatso- 
ever. But a typical analysis of our commercial production as 
shipped is: Butene-] 98.0%; Isobutylene 0.6%; Butene-2 0.8%; 
n-Butane 0.6% and water 20 ppm. In most chemical reactions, 
these impurities are not detrimental. 


Petro-Tex n-Butene-1 is now being used by important linear 
olefin polymer producers. As a highly reactive alphaolefin, it 
undergoes a wide range of oxidation, hydration, alkylation and 
oxo-process reactions which commend study of its use for 
n-butyl alcohol, butylene oxides as well as various copolymers 
and petrochemicals. 


We invite inquiries on Petro-Tex n-Butene-1 and 
n-BUTENE-2 ISOBUTYLENE 
BUTADIENE DIISOBUTYLENE TRIISOBUTYLENE 


PETRO-TEX CHEMICAL 
CORPORATION 


8600 PARK PLACE BOULEVARD. HOUSTON 17. TEXAS 
JOINTLY OWNED BY 
tne FOOD MACHINERY AND CHEMICAL CORPORATION ap : 
TENNESSEE GAS TRANSMISSION COMPANY 
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SALES anp DISTRIBUTION 


Probing new packages: Market researchers find new heat-in-the-bag packages rate high with consumers. 


Market Research Data Makes the Sale 


Last week Du Pont’s Film Dept. 
released the first details of its latest 
study of markets for films in food 
packaging—this one on the fast-grow- 
ing “heat-in-the-bag” concept. The 
new study emphasizes the vast growth 
potential of this new kind of food 
package, points up the lively compe- 
tition brewing among rival films (poly- 
esters, polypropylene, nylon, poly- 
ethylene) as well as paper and alum- 
inum foil. It illustrates also how Du 
Pont has neatly turned merchandis- 
ing research into an effective selling 
tool. 

Du Pont’s Film Dept. management 
knew for some time that heat-in-the- 
bag packaging showed real promise 
as an outlet for its Mylar polyester 
film and polyethylene film. Typical 
bag construction: ¥2 mil of polyester 
film with a 2-mil polyethylene coat- 
ing. 

But no one—not even the packers, 
distributors, wholesalers and _ re- 
tailers who handled these items— 


knew just how rapidly the new pack- 
age was taking hold, why people 
bought them or what packers and 
distributors should do to aid the 
growth of this promising market. 

Du Pont’s study—a survey of 20,- 
000 households across the U.S.—pin- 
points for the first time exactly where 
the heat-in-the-bag package is headed. 

High Promise for Pouches: Du 
Pont’s Film Dept. marketing research 
section last week cataloged these 
benchmarks for the new food 
pouches: 

e Some 36% of all households 
queried have tried heat-in-the-bag 
foods. 

e Of these, over half made repeat 
purchases. 

e Nearly 70% of those queried 
said they liked the idea, almost twice 
as many who said they had tried the 
new package. 

The market researchers found that 
purchases of the new pouch pack- 
ages correlated very closely with 


other frozen food purchases noted on 
this and other studies. 

Consumers reported that the con- 
venience in using these pouch-pack- 
aged foods was a major reason for 
their purchase. 

Biggest consumption of the pouches 
was found to be in the New England 
and Middle Atlantic regions—areas 
that got the heaviest doses of pro- 
motional effort by packers and dis- 
tributors. 

Spreading the Word: When the 
study was completed, Film Dept. sales 
staffers hastened copies of the study 
to their customers—the converters 
who make the pouches—and in turn 
to the converters’ customers—the 
packers, distributors, and retailers of 
the packaged food products. 

The salesmen took with them some 
suggestions, too, based on the survey 
results, aimed at helping converters 
and packers to capitalize on the ap- 
parently ready market for their prod- 
ucts. Among them: 
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(1) Packers and distributors should 
consider using free samples to get 
more people to try the food pack- 
ages. Since there is strong interest 
in pouch packaging and a healthy 
repeat purchasing pattern, Du Pont 
marketers reasoned that sampling 
might boost immediate sales. 

(2) Packers should consider beef- 
ing up their promotional efforts in 
smaller communities and in the Far 
West—areas that have received little 
promotion of the pouch concept. 
Correspondingly, sales in these areas 
have been well behind those in larger 
Eastern seaboard communities. 

Films in Pouches: What the growth 
of the heat-in-the-bag packages will 
mean to various films is not yet clear, 
however. According to Du Pont, 
three basic pouch constructions are 
now in use: (1) polyester film/poly- 
ethylene; (2) aluminum foil/polyeth- 
ylene; (3) paper/polyethylene. 

A polyethylene/ foil/ polyester pouch 
is also used to some extent but is 
considered a minor factor. 

Du Pont says that polyester film 
now has 80-85% of the total pouch 
market for food products—about 69 
million pouches in 59. On this basis, 
it’s a good bet that Du Pont may 
be selling something like 200,000 Ibs. 
of polyester film for this application 
alone. And the industry looks for this 
market to double each year over the 
next five years. 

Foil constructions currently are 
used in about 10-15% of all food 
pouches, according to Du Pont, with 
paper/polyethylene pouches having 
the remainder of the market. But 
other plastics are eyeing these mar- 
kets, will likely make a bid for them. 
Among them: polypropylene, nylon, 
PVC, polyethylene (alone), polysty- 
rene and Du Pont’s Teslar polyvinyl 
fluoride film. 

Pouch Outlook: It’s clear that Du 
Pont’s study of consumer acceptance 
of the heat-in-the-bag package rep- 
resents a strong bid to keep poly- 
ester well ahead of its competitors. 
However, it’s a good bet that as the 
market for these pouches expands— 
doubling every year over the next 
five years—more film producers will 
be watching these developments 
closely, trying to spot potential appli- 
cations for their materials. 

Researching the Consumer: Be- 
sides shedding light on an almost 
unknown subject, the Du Pont con- 


sumer study points up a trend in CPI 
market research: more companies are 
finding that it pays to research their 
customers’ markets—not just for their 
own end-use analyses, but also for 
use as a potent sales tool as a give- 
away item. 

Salesmen who have authoritative, 
up-to-the-minute market information 
on customers’ markets almost always 
command greater attention than com- 
petitors’ salesmen who are less well 
equipped. And when customers use 
such information to intensify or re- 
direct their efforts, the result is often 
increased business for raw-material 
suppliers—particularly for those who 
have supplied the data. Du Pont’s 
heat-in-the-bag study underscores the 
benefits of using market research data 
as a Sales tool. 

How Studies Have Changed: Mer- 
chandising research—data on custom- 
ers’ markets that is given to them 
without cost—is not new with Du 
Pont. Early studies by cellophane 
marketing men were done during the 
mid-’20s. But since that time the tech- 
niques for performing such market 
research, as well as using the data, 
have changed in many ways. Among 
the most important technique: system- 


atic exploitation by salesmen of mar- 


ket studies to influence customer 
marketing activities, win new business. 

Two Kinds of Studies: The Film 
Dept.’s merchandising research studies 
have taken many forms over the years 
—from how to sell more bread and 
sweetened cookies to boosting sales 
of Christmas tree ornaments; from 
methods of operating an efficient pro- 
duce department to an analysis of 
how polyethylene is used on the farm 
(now being compiled); from hints on 
selling snack foods to markets for 
magnetic tape and metallic yarns 
(nonpackaging segments of Film 
Dept. sales). 

According to Fred Clark, manager 
of marketing research for the Film 
Dept., most of the department’s 
studies are in one of two broad cate- 
gories: “once-and-done” studies, such 
as the pouch-packaging survey, in 
which one study fills the bill (markets 
that are relatively unknown); and 
continuing surveys that are updated 
periodically to spot shifts in buying 
habits, consumer opinions. 

One example of the latter kind of 
study is Du Pont’s survey of super- 
market shopping patterns. It was re- 
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leased early this year, is the firm’s 
most successful and best known mer- 
chandising research project. The °60 
version represents the sixth complete 
study of supermarket shoppers’ habits 
and buying patterns. The series origi- 
nated during the mid-’30s, has now 
gained the acceptance as a leading 
barometer of supermarket customer 
analysis. 

Survey Methods: Clark points out 
that merchandising research is simply 
market research applied to customers’ 
markets and given to customers free. 
“We use all the tools of marketing 
research in doing these surveys,” says 
Clark. 

He emphasizes that it’s difficult to 
pin down just what returns a com- 
pany either expects or receives from 
a given merchandising research study. 
Film Dept. management, he says, de- 
termines which market areas to study 
for customer use on the basis of how 
valuable the information might be in 
opening new sales opportunities for 
Du Pont. 

This usually means that market 
growth has been slowed by one of 
many problems that are rooted in 
improper or inadequate market re- 
search data in customers’ hands. 

Studies Mean Sales: But the critical 
step in reaping full benefit from the 
studies—and one in which Du Pont 
has become adept—is in applying 
them to achieve maximum gain in 
sales volume. 

Since sales staffers give copies of 
these studies to converters and to 
their customers, the company assures 
that the surveys are authoritative and 
accurate. In this way, customers re- 
ceive valuable market data at no cost. 
(The company discloses only the cost 
of the recent supermarket shoppers’ 
study: $50,000. It’s likely that none 
of the other company-sponsored sur- 
veys cost quite this much.) 

This, of course, creates consider- 
able interest in behalf of the sales- 
man, helps him gain the kind of at- 
tention he needs to operate effective- 
ly. More than that, these studies pro- 
vide good reasons for his making a 
call. (Unlike some CPI companies, 
Du Pont insists that its salesmen have 
a predetermined purpose for each 
sales call.) Still, Harold Ladd, Du 
Pont’s corporate marketing research 
chief, emphasizes that the surveys are 
not cure-alls, but one of many useful 
sales tools. 
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You'll like what's cooking 
at Pittsburgh Chemical! 


Pittsburgh Chemical Company is a basic producer of indus- 
trial chemicals, activated carbons and protective coatings. 
Today, as in the past (when you may have purchased these 
materials from the former divisions of Pittsburgh Coke & 
Chemical Company) our basic position is your assurance 
of high purity products, delivered to your production 
schedule, regardless of market conditions or the size of 
your order. 

As an autonomously operating subsidiary, concentrating 
in chemicals and chemical products, our new organization 
is able to offer you these additional reasons for relying on 
Pittsburgh. A planned program for expansion of our pro- 
duction and marketing facilities is moving ahead rapidly. 
And today we’re in a better position than ever to offer you 
alert, personalized sales service and practical technical 
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assistance in the more efficient application of Pittsburgh 
products in your plant. Our entire organization is geared 
to a single objective—to help you produce a better product 
at a lower cost. i 
Write, wire or phone us by our new name—Pittsburgh 
Chemical Co.—and watch things happen .. . for you! 


& PITTSBURGH 
CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA. 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


Regional Sales Offices: Pittsburgh »* New York « Nashville * Chicago + Houston + Los Angeles + San Francisco 
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Abundance of Metal Organics— 


Metal organic chemicals have grown into a half- 
billion-dollar business during several decades of steady 
progress, and in the next 10 years the industry is 
expected to triple its earnings. 

Because the metal organics field as a whole is 
extremely diverse and complex—in both markets and 
technology—this progress report seeks mainly to serve 
as a guidepost to those U.S, chemical process industries 
firms that stand to profit as the metal organics in- 
dustry grows to full stature as a major segment of 
the nation’s chemical industry. 


LEAD LEADS THE WAY 

Extreme toxicity of organo-lead compounds in gen- 
eral has thwarted broadscale efforts to push lead 
chemicals into commercial applications. 

One notable exception is, of course, tetraethyl lead, 
which has become the top commercial metal organic 
(see chart, p. 58). Since its introduction in 1923, TEL 
demand has grown apace with mounting need for higher- 
octane ratings in automotive and aviation gasolines; 
resulting output of the chemical has climbed to an 
estimated 485 million lbs./year. 

Until now the business has been divided between 
two producers—Du Pont and Ethyl Corp.—but soon 
to come on the scene will be Houston Chemicals, a 
Chatham-Reading subsidiary, which will make, among 
other products both tetraethyl lead and tetramethyl 
lead (CW, Sept. 3, p. 23). 

TEL Future Threatened: Growth of TEL produc- 
tion slowed in recent years (graph, p. 58), partly 
because of an influx of catalytic reforming capacity 
(alternative source of octane improvement), to some 
extent because of the °58 recession, and because other 
additives in gasolines (phosphates, boron, etc.) has cut 
down the use of TEL. 

The legally allowable limit of TEL concentration 
in automotive fuels (3 cubic centimeters/gallon of 
gasoline) appeared at one time to be the prime factor 
that would curtail use of TEL; but so far this saturation 
point has not been reached in either regular- or 
premium-grade gasolines. In fact concentration of TEL 
in regular-grade fuel has declined during the past 
few years (see table, p. 58). More significant are 
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other demand-damping factors. For example, increasing 
popularity of so-called compact cars—first European- 
made, now American—is forcing a consumer switch 
from premium-grade fuels to regular grades more 
suitable for use in small-car engines; moreover, the 
greater miles/gallon efficiency of the small cars will 
somewhat reduce gasoline consumption that otherwise 
might be greater as more cars move onto the nation’s 
highways. 

A harder jolt on TEL markets will come if turbine 
auto engines go into use by ’65 as many expect (CW, 
June 18, p. 115). These revolutionary power units can 
tolerate no TEL whatever (because of deposit build- 
up). Potential impact on TEL markets is hard to 
predict, however, because of uncertainty about speed 
with which turbine engines would supplant traditional 
piston engines. If they move in fast, TEL markets 
could slump badly. 

Another development that is moderating TEL de- 
mand is the rapid swing to jet-powered aircraft. This, 
of course, cuts into consumption of aviation gasoline, 
hence into TEL demand—an impact intensified be- 
cause TEL concentration in aviation gasoline is well 
over the 3 cu. cm./gallon ceiling imposed on its use 
in automotive fuels. 

Consumption of TEL in aviation fuels slumped from 
more than 93 million lbs. in ’58 to probably less than 
70 million Ibs. in 60; and the decline is expected to 
continue—perhaps to 52 million lbs./year by ’65. 

The future of lead organics could be altered by 
competitive process developments, but for TEL there’s 
little likelihood that process changes will become com- 
petitively significant. 

Du Pont’s process—used by Ethyl Corp. under 
license—is based on reaction of lead-sodium alloy with 
ethyl chloride. Chatham-Reading is expected to follow 
the same road. 

One alternative route—the Ziegler process—elimi- 
nates sodium as raw material, is based on reaction 
of metallic lead with a triethyl aluminum complex (in 
an electrolytic cell). Tricthyl aluminum is regenerated, 
and the method uses only lead, ethylene and hydrogen 
as raw materials. 

Another method, developed by Ethyl, obviates use 
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Leading Metal-Organic Chemicals — Now a $370- Million/year Market 
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of metallic lead, instead employs lead compounds such 
as oxide or sulfide, which are reacted with sodium, 
lithium, or aluminum alkyls to yield TEL. 

Meanwhile there’s considerable activity aimed at 
developing more uses for lead organics. The Lead 
Industries Assn., for example, is expanding its ap- 
plication research program (carried on by A.D. Little, 
Inc.) on organic-lead compounds. 

The applications work is currently concentrated on 
use of compounds such as tetrabutyl and tetraphenyl 
lead in modification of plastics—with specific emphasis 
on use in cross-linking additives for polyethylene. 

Other compounds—e.g., alkyl lead halides, sulfides 
and salts—are being screened for biological activity. 

Methyl Nudges TEL: Increasing interest in tetra- 
methyl lead—TEL’s first cousin—is spurring produc- 
tion activity by Du Pont, Ethyl and, soon, by Chatham- 
Reading. 

Tetramethyl lead—or “methyl” as it’s known in 
the trade—was first put into gasoline last spring by 
Standard Oil Co. of California (CW Technology News- 
letter, April 30). Socal’s gasolines now contain various 
mixtures of TML and TEL, depending on the grades 
made. (Incidentally, only 2.06 ml. of TML is needed 
to provide the same amount of lead contained in 3 
ml. of TEL.) 

Comparison tests show that TML is more effective 
than TEL, especially when used in newer gasolines 
with high aromatic hydrocarbon content. It’s estimated 
that nationwide use of TML would boost octane 
ratings of premium-grade gasolines noticeably, and 
effect savings to additives users of more than $30 mil- 
lion over other methods now available. 

It’s still early to pin down accurately the market 
impact TML will likely have on tetraethyl lead; but 
some experts predict that all European gasolines will 
contain TML in two years, that half the gasoline sold 
in the U.S. will contain TML within the next five years. 


VERSATILE SILICON 

Silicon forms organic compounds that can con- 
veniently—albeit somewhat arbitrarily—be included in 
a general listing of metal organics. Silicones—more 
technically termed siloxanes—comprise the major 
boom area for silicon organics. 

(The silicon atom does not possess a metallic-type 
lattice structure—it’s more akin to the diamond, for 
example—but nonetheless exhibits metallic as well as 
nonmetallic properties; because of this “metalloid’s” 
feebly electronegative nature the element has a greater 
tendency to form compounds with nonmetals than with 
metals. ) 


The road to a host of silicon-organic compounds 
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starts with reaction of elemental silicon with methyl 
chloride, in presence of copper catalysts, to produce a 
mixture of methylchlorosilanes; these are then separated 
into methyltrichlorosilane, dimethyldichlorosilane and 
trimethylchlorosilane—from which approximately 450 
silicone resins, greases, paints and elastomers are made. 

Ready acceptance of silicon organics by consuming 
industries is reflected in steady growth of the silicone 
resins business during the past half decade (see graph, 
p. 56). In ’54 resin sales amounted to 1.7 million Ibs., 
worth $5.5 million; by ’58 sales had almost doubled 
to 3.2 million lbs., valued at more than $9.2 million. 

Silicone resin production at first outpaced sales, later 
eased off into better balance with demand. 

In °56, for example, production of silicone resins hit 
a high of almost 3.5 million Ibs. while sales were about 
2.75 million Ibs.; but °58 production was down to 3.1 
million Ibs., slightly less than the 3.2 million Ibs. sold. 

Resins, however, comprise but a relatively small part 
of the total silicones market. Major general category 
is made up of various silicone fluids, which together 
represent about 40-45% of the silicones business (see 
table p. 56). 

(Incidentally, the U.S. Tariff Commission, in its latest 
report on synthetic organic chemicals, pulled silicone 
elastomers out of a catch-all basket for the first time; 
production of elastomers in 58 amounted to 5.2 mil- 
lion Ibs. and sales were more than 4.8 million Ibs., 
worth $19 million.) 

Three U.S. firms—Dow Corning, General Electric, 
Union Carbide—now make silicone elastomers. 

Dow Corning has long led the silicones parade, now 
has an estimated 65% of the total business; General 
Electric probably gets about 30%; Union Carbide’s 
Silicones Division, about 5%. 

In a few years, however, the silicones production 
lineup may begin to change significantly. Reason: basic 
patents run out in °65 and ’66, and new producers 
will probably appear on the scene. 

And there’s much to encourage such planning—both 
in the host of established applications and prospects 
for new uses. For example, silicone experts peg the 
potential silicone market in maintenance paints at some 
5 million Ibs./year (worth about $5 million). Silicone 
temperature-indicating paints are catching on fast; in 
the past two years this market has reportedly grown 
from nothing to a 100,000-gal./year business, is ex- 
pected to double, perhaps triple in the next few years. 

Optimism runs high on likely application of silicone 
in building uses—notably as an additive in concrete. 
Researchers report that 1 Ib. of 30% solution of sodium 
monomethylsiliconate in 1 cu. yd. of concrete improves 
strength 40-50%. Some now predict a 220-million- 





lbs,/year market for silicones in concrete—if weathering 
tests now under way are successful. 

Other areas into which silicones are making inroads 
include aluminum siding finishes, the appliance industry, 
cosmetics and furniture polishes. 

Silicates—Some Slump, Some Soar: Silicate esters 
were first made several years ago by Hodges Research 
and Development (Calif.) and by Anderson Chemical, 
but Carbide, Anderson and Montrose Chemical are 
now the only volume producers of silicates. 

Most demand is for ethyl silicate. Its market volume 
climbed to a peak 5.86 million lbs. in sales in °56 
(production was 6,83 million lbs.), although it has 
since been declining. Output has leveled off at about 2 
million Ibs./year (see graph, p. 57). 

Bulk of ethyl silicate consumed is used as binder 
for molds in precision casting. This use—about 90% 
military—grew rapidly during late World War II years, 
and afterward because of demand for precision-molded 
buckets and blades for jet aircraft engines; but this 
business declined rapidly because of military de-em- 
phasis of manned aircraft in favor of rockets. 

Likelihood of new uses for the relatively low-priced 
chemical (32¢/lb.) and pickup in commercial molding 
uses are expected to reverse the trend and send demand 
for it climbing in the near future. The advent of turbine 
engine automobiles, for example, would give the com- 
pound a big boost. 

Other silicates such as hexa (2-ethylbutoxy) disiloxane 
have important jobs in aircraft hydrolytic systems. Mar- 
ket for this chemical was about 300,000 Ibs. in ’59, 
probably will be close to 500,000 Ibs. this year. 

Other silanes now being pushed include didodecyl 
diphenylsilane as a new high-temperature fluid (by 
Metal & Thermit Corp.) and some completely pheny- 
lated persilanes with thermal stability in the 800-degree 
range and good beta-radiation resistance (introduced 
by Anderson Chemical). 

Almost all of the glass-fiber finishes now used are 
reactive silanes such as vinyl triethoxysilane. 

Tetramethylsilane is known to be used in the X-15 
high-speed, high-altitude plane project, but exact ap- 
plication of the chemical hasn’t been revealed. 


ORGANO-TINS: CONTROVERSIAL BUT PROMISING 


The organo-tins seem relatively unimportant if their 
markets are measured in terms of elemental tin con- 
sumption, but considered as organic chemicals per se 
they take on greater significance in variety and size of 
potential applications. Total U.S. production of organo- 
tins now probably amounts to about 3 million lbs./year. 

Of the wide variety of organo-tins that can be 


Some consider as metal 
— that are true metals; include 
loids such as arsenic, silicon) possessing metallic 


Some restrict the definition to compounds with metal-to-carbon bonds; 
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synthesized, four basic types have won footholds in 
commercial applications representing greatly divergent 
types of consuming industries. 

For example, the dialkyl tins are used to stabilize 
plastics and chlorinated rubber, are also used to treat 
poultry for worms. 

Trialkyl and triaryl tins also have pronounced biocidal 
activity of varying potency, depending on the con- 
stitution of the organic constituent in each derivative. 

Versatility of the tri-tins is further underscored by 
many research programs now under way aimed at 
creating or expanding the use of these chemicals in such 
applications as slime control in pulp and paper making 
preservation of wood and textiles, pesticides, and as 
paint preservatives (tributyl tin in particular is pro- 
moted as a fungistat and antifouling agent in paints). 

Still a relatively small market—but with big poten- 
tial—for organo-tins: as catalysts in one-shot urethane 
foam production. Dibutyl tin dilaurate and dibutyl tin 
2-ethylhexoate stand out, compete with tin salts such 
as tin oleate and tin octoate, Foam makers are divided 
usually pick one type, disdain the other. The dibutyl 
compounds are more efficient (six times more oleate 
or octoate needed) and produce finer-textured foams 
but tend to cause foam degradation at elevated tem- 
peratures. Tin compounds are not used for two-step 


Silicone Market Breakdown 


Silicone 
rubbers 





Fluids 





Resins 





Electrical 
applications 





Textile, 
leather 


foaming, for which tertiary amines are standard catalysts. 

Pesticide applications could provide highly lucrative 
markets for organo-tins if some stumbling blocks can 
be avoided. 

Opinions vary widely on likelihood that organo-tins 
will soon make deep inroads into pesticide markets. 
Some formulators say they are now losing interest in 
organo-tins, partly because of tight patent controls, 
which discourage newcomers from spending money on 
development projects, and partly because of limited 
available knowledge about tin toxicology as it pertains 
to allowable pesticide residues on food crops. Such in- 
formation is of vital importance in light of the govern- 
ment’s stringent allowances, now practically zero. 

But other experts are highly optimistic about use of 
organo-tins as pesticides. They admit that certain or- 
gano-tin compounds—notably triethyl tin—are ex- 
tremely toxic to human beings; but this degree of 
toxicity does not run across the board. Related com- 
pounds such as trioctyl tin are far less hazardous, but 
suffer adverse publicity because they are related to 
more toxic chemicals. 

Moreover, some organo-tin proponents believe they 
have an ace that might trump the toxicity problem. 
Toxicity of tin compounds, they point out, persists only 
so long as the metal remains attached to several carbon 
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atoms of an organic molecule. They hope to show that 
at least some organo-tin pesticides break down into 
harmless compounds rapidly enough after use to elimi- 
nate any hazards to food consumers. Modified molec- 
ular structures, too, may reduce toxicity hazards to 
human beings. 

Reactivity Is an Asset: A high degree of chemical 
reactivity sets organo-tin apart from its silicon and 
germanium analogs, has opened certain specialized 
markets for the tin chemicals. 

Dibutyl tin maleate, for example, will react readily 


— A Study in Versatility 
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with hydrogen chloride; this property helps make the 
chemical useful as a stabilizer for vinyl chloride poly- 
mers. However, organo-tin sulfur compounds reportedly 
are making inroads into this application of the maleate. 

Tetraphenyl tin also acts as a “chlorine getter,” is 
used to prevent electrical conductance by contaminating 
hydrogen chloride sometimes formed—by electric arc- 
ing—in dielectric liquids such as chlorinated diphenyls 
used in transformers. 

There are a host of other uses for organo-tins. Mono- 
and dibutyl tin salts are used as silicone curing catalysts; 





Heat transfer agent 


(Cresyl. silicate) 


High-temperature hydraulic fluid 


(2-Ethyl butyl silicate) 
(2-Ethyl hexyl silicate) 











Tubing 
Wire and cable 
Insulation 











Molding compounds | Varnishes 


Electrical and impregnating 
Coating 
Bonding 


Water venellenita 














“REPORT 


. 


METAL ORGANICS 


others, such as tetraphenyl tin, are used to catalyze 
olefin polymerizations. 

Research on organo-tin polymers and heterometallic 
polymers containing tin continues in full swing. One 
such product: a synthetic rubber (polymer of the 
methacrylic acid ester of tributyl tin oxide) was devel- 
oped by the U.S. Army Quartermaster Laboratory. 

Interest in organo-tins is widespread and expanding; 
considerable research and development work is going 
on in Germany, England, France, Japan as well as in 
the U.S. 

In this country Metal & Thermit is the leading pro- 
ducer and researcher of organo-tin chemicals, has put 
major emphasis, up to now, on butyl tins. The firm 
has a $3.5-million metal organics plant at Carrollton, 
Ky. 

Other U.S. producers are Cardinal Chemical (San 
Francisco) and Advance Solvents (division of Carlisle 
Chemical Works) at New Brunswick, N.J. A few other 
companies are also turning out research quantities of 
organo-tins. 

Meaningful capacity data or end-use breakdowns 
are hard to come by because all producers operate as 
quietly as possible. In general, however, PVC, ap- 
plications are pre-eminent, but many other organo-tin 
uses could develop into major markets. 


(cubic centimeters/ gallon) (million Ibs.) 





MAGNESIUM: CLASSICS GO COMMERCIAL 


Classic textbook examples of metal organic com- 
pounds are the so-called Grignard reagents consisting 
of alkylmagnesium halides. Now much more than text- 
book curiosities, Grignards are important intermediates 
in synthesis of a host of other commercially important 
compounds. 

For example, magnesium organics are used in making 
tributylphosphine, Sinclair’s gasoline additive. Grignards 
are also essential in the manufacture of pharmaceuticals 
such as vitamin A, drugs to control high blood pressure, 
perfumes, insecticides, and for production of many 
commercial silicones. 

Sales of Grignard compounds—despite substantial 
consumption—are not impressive; many firms make 
their own for captive use. However, Arapahoe Chemi- 
cal Co. (Boulder, Colo.) and Anderson Chemical have 
developed sizable businesses as producers of Grignards 
available for sale. One is phenylmagnesium bromide; 
dissolved in ether, it’s sold in 55-gal. lots for about 
$1/lb.; another, n-butylmagnesium chloride, in ether, 
sells for about $2.50/lb. 

Magnesium methoxide is another magnesium or- 
ganic with good market prospects; it’s generally sold 
as a 5% solution in methanol, finds uses in coating 
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Regular Premium Aviation 
1951 1.66 2.02 2.97 
1952 1.82 2.16 3.28 
1953 2.06 2.39 3.35 
1954 2.13 2.50 3.28 
1955 2.17 2.51 3.31 
1956 2.26 2.54 3.38 
1957 2.02 2.51 = 
1958 1.96 2.58 = 
1959 1.75 2.53 od = fF 
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Selected list of available metal organic compounds 


METAL ORGANICS OF GROUP | 





Leading Producers and 


Compound Trade marks 


Buty! lithium 





American Potash 
Anderson Chemical 
Lithium Corp. 


Lithium methoxide Anderson Chemical 
Pheny! sodium Per Anderson Chemical 





Sodium methylate r ~~ Olin Mathieson 


Harshaw Chemical 


Sodium « ethylate Anderson Chemical 
Sodium ethylene Rohm & Haas 


bis-dithiocarbamate Du Pont 
r NABAM) 





Formula 
CiHoLi 





~~ White powder 


_ Physical Properties 





Process 
Reaction of lithium with 
butyl chloride 


Price ($/Ib) 


$10 Comm, sol. 
only 


Major End-Uses 





Catalyst for polyolefins alkylat- 
ing agent for other metal or- 
ganics and pharmaceuticals 





CH;OLi “White powder _ 
ae 
soil 


White solid 
M. P. = d. 


“CHsONa 


C:HsNa 


“White solid : 
M. P. = 


CH.NHCSSNa 
CH:NHCSSNa 


"Yellow — solid 
M. 


Reaction of lithium with 


$5 Dev. 10% 
methanol sol. 


Pyrophoric white 
lid 





Reaction of sodium with 
chlorobenzene 


$17 Dev. 1M sol. 
naphtha 


$0.39 Comm. 


Phenylating agent 


Reaction of sodium with 
methanol 





For production of methyl 
stearate and palmitate. Con- 
densation of alkyl acetoacetic 
esters 


Reaction of sodium with | 
ethanol 

Reaction of ethylene di- 
amine with carbon disul- 
fide in caustic soda 


“$4. 50 Dev. 





Intermediate Williamson 


synthesis 


in 





$1.15/gal. Foliage fungicide 
Comm, 22% so 


only 





Silver picrate Wyeth, Inc. 


Piragol 





Schering 
Solganal 


Gold sodium thiomalate Merck 
Myochrysine 


Chemo-Puro 


Copper 8-hydroxy 
i Metalsalts 


Copper phthalocyamine Du Pont 
——- Coke & 
h 


em. 
Sherwin-Williams 


Leading Producers and 
Compound Trademarks 


Anderson Chemical 
Pioneer Chemical 


Magnesium methoxide 


Arapahoe 
Anderson Chemical 


Methy! magnesium 
bromide 

Arapahoe 

Anderson Chemical 


Methy! magnesium 
iodide 


Ethy! magnesium Arapahoe 
bromide Arderson Chemical 


Ethy! magnesium Arapahoe 
chloride Anderson Chemical 


Propyl magnesium Arapahoe 
bromide Anderson Chemical 


Arapahoe 
Anderson Chemical 


OAg 


© —NO,*H,0 


Yellow crystals 


Yellow-green 
powder 


Yellowish-white 


os powder 


‘7 W 
NaOCCHCH,CONa*H,0 





Green amorp 
powder 


Blue-green solids 


METAL con OF 


Formula Physical Properties 
(CH:0)> Mg 
M. P. =d 

CH:MgBr Solutions in ether 
Solutions in ether 


Solutions in ether 


Solutions infether 


Lolutions in ether 


CsHoMgCl Solutions in ether 





Colorless crystalline 
solid 


For treatment of urethritis and 
gonorrheal vaginitis 





For treatment of rheumatoid 
arthritis 


Reaction of sodium thio- 
malate with a gold halide 


Pharm. For treatment of rheumatoid 


arthritis 


Reaction of 8-hydroxy- 
quinoline with copper 
salts 


Comm 


Reaction of o-C1CsH,CN Comm. 
with CuXCN): and cop- 
per powder 





GROUP Ii 


Process Price ($/Ib) 
$0.40 Comm. 
5% sol. methan- 
ol 


Major End-Uses 


Reaction of magnesium 


Dielectric coating; cross-linking 
and methanol 


agent; stable gels 


Alkylating agent 
synthesis 


Reaction of magnesium $0.77 Comm. 
and methyl bromide M. sol. 


= Comm. 
M. sol. 


i. 90 Comm, 
sol. 


in organic 
Magnesium and methy; c 
iodide 

Magnesium and ethyl 
bromide 


Alkylating agent in organic 
synthesis 


"Alkylating agent i in organic 
synthesis 


Magnesium and ethyl 
chloride 


~ Rikylating agent in organic 
synthesis 


1, 80 Comm. 
. Sol. 


$2.50 Comm. 
3M. sol 


Magnesium and propyl 
bromide 


Alkylating agent in organic 
synthesis 


% 50 ‘Comm. 
M. sol. 


Magnesium and butyl 
chloride 


Alkylating agent in organic 
synthesis 
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Compound 


Phenyl magnesium 
bremice 


Parechlorophery! mac- 
hesium bromide 


Caicium methylete 


Zinc diethy! 


Zinc ethylene 
bis-dithiocarbamate 
(ZINEB) 


Zinc naphthenate 


Diethy! cadmium 


Ethy! mercuric 
chloride 


Ethy! mercuric 
acetate 


Ethy! mercury 
phosphate 


Ethy! mercury p-tolu- 
cre sulfonanilide 


Ethy! mercury 2,3-di- 
hydroxypropyl 
mercaptide 


Sodium ethyi mercury 
thiosalicylate 


Methy! mercuric 
dicyandiamide 


Methy! mercury 
oxyquinclinolinate 


Phenyl mercuric 
chloride 


Pheny! mercuric 
hydroxide 


Phenyl mercuric 
acetate 


Phenyl mercuric 
borate 


Pheny! mercuric 
naphthenate 


Pheny! mercuric 
nitrate 


Phenyl! mercury 
oxyquinolinate 
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Leading Producers and 


Trademarks 


Arapahoe 
Anderson Chemical 


Anderson Chemical 
Anderson Chemical 


Org-Met 
Anderson Chemical 


Rohm & Haas 
Du Pont 


Advance Solvents 
Harshaw Chemical 
Nuodex Products 
Ferro Chemical 
Witco Chemicai 


Ethy! Corp 


fetalsalts 
Du Pont 
Ceresan 


Metalsalts 


Metalsaits 
Du Pont 
New Ceresan 


Du Pont 
Ceresan M 


California Spray-Cher 
LM 


Orth 


F. W. Berk 


Metalsalts 


F. W. Berk 
Metalsalts 


Cleary 

Guard Chemica 
F. W. Berk 
Metalsalts 


F. W. Berk 
Metalsalts 
Merten 


Berk 
uodex 


Metalsalts 


F. W. Berk 
Metalsalts 
Phenmerzy! 


ORGANICS OF GROUP Ii—(Continued) 


Formula 

CoHsMgBr 
CiCoHsMgBr 
“(CHs0), Ca 


(CoH) Zn 


CH,NH 

: 2NHCSS _ 

CH,NHCSS ~ 
CH3CH(CH,)nCOO 


\ 
\ 


CH,—CH> 


(CoH »» Cd 


CoHsHgCl 


” CoHsHgOOCCH: 


" C:HsHgPO, 


HgC2Hs 


H;C a) oh ¢% 


OHO 
| | 


! } 
C)HsHgSCH,CHCH, 


CH, HgNHC 


C.HsHgCl 
CsHsHgOH 


CsHsHgCOOCH 


(CeHsHg):HBO 
CoHsHg COOCcH: 


CiHsHg NOs 


a of HgC.Hs 
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Zn 


Physical Properties 


Solutions in ether 
Solutions in ether 
White powder 
M.P d 


Colorless gas 
B. P. = 117 


Light-tan powder 
M.P.=d 


Viscous amber 
liquid 


Colorless pyrophoric 
liquid 
B. P.(19mm) = 64C 


Silvery iridescent 
crystals 

M. P. = 194C 
White cryst. powder 
M. P. = 178C 


White powder 


Crystalline solid 


Cream-colored 
cryst. powder 


Brown solution 
pure Comp. not 
isolated 


White powder 
M. P. = 274C 


White lustrous 
crystals 
M. P. = 149C 


White crystalline 
powder 
M.P.=d 


Colored solution 


White or grayish 
white powder 
M. P. = 180C 


Not isolated 


White satiny crystals 
M. P. = 251C 


Process 


Magnesium and bromo- 
benzene 


Magnesium and p-chloro- 


bromobenzene 


Reaction of zinc chloride 
with aluminum triethyl 


Reaction of di sodium 
ethylene bis-dithiocarba- 
mate with zinc sulfate 


Reaction of a zinc salt 
with naphthenic acid 


Reaction of cadmium ace 
tate with triethy! alumin- 
um 


Reaction of zinc diethy! 
and mercuric chloride 


Reaction of ethyl! mer- 
curic acetate with phos- 
phoric acid 


Reacting ethy! mercuric 
chioride with thiosalicylic 
acid in alcohol and NaOH 


Reaction of methyl mer- 
curic hydroxide and di 
cyandiamide 


Reaction of phenyl mer- 
curic acetate and sodium 
chloride 
Reaction of phenyl mer 
curic acetate with sodium 
hydroxide 


Reaction of benzene and 
mercuric acetate 


Reaction of pheny! mer- 
curic acetate with boric 
acid 


Reaction of phenyl mer- 
curic acetate with naph- 
thenic acid 
Reaction of mercuric ni- 
trate and benzene 


Reaction of phenyl mer- 
curic acetate with 8-hy- 
droxyquinoline 


Price ($ /Ib) 


$1 Comm 
3M. sol 


$1.35 Comm 
2M. sol 


$6 Dev 


$30 Dev 


$0.60 Comm 
65% wetable 
powder 


Comm 


Internal use 
only 


$10 Comn 


$0.60 Comm. 
5% sol. only 


$12 Comm 
dust or sol 


Comm 
dust only 


Major End-Uses 


Arylating agent in organic 
synthesis 


Arylating agent in organic 
synthesis 
Catalyst intermediate 


Polyolefin catalyst 
of ethyl mercuric chloride 


Foliage fungicide 


Paint drier 


New process: TEL producticn 
synthesis of ketones from acid 


chlorides 


Seed fungicide 


Fungicide 


Seed fungicide; 
servative 


Seed fungicide and for bult 


rot in gladiolus 


Bacteriostat; fgngistat 


Comm 


sol. only 


Comm 
sol. only 


$6.75 Pharr 
$8 Comm 


$5 Comm 


$8 Comm 


$1.25 Comm 
10% Hg sol 
only 


; $50 kg “Comm 


Comm 
10% sol. only 


Seed fungicide 


Antiseptic fungicide 


Intermediate for other organo 
mercuric compounds 


Foliage fungicide 
antispetic, mildew-proofing 
agent, herbicide 


Antiseptic, mildew-proofing 
agent 


Mildew-proofing agent 
paint and adhesives 


Antiseptic, germicide, fungi- 
cide 


Fungicide 





production 


timber pre 


slimicide 


Compound 


Leading Producers and 


Trademarks 


Formula 


Physical Properties 


Price ($/Ib) 


Major End-Uses 





Phenyl mercury 
propionate 


Phenyl mercury oleate 


Dipheny! mercury 
ammonium propionate 


2-Hydroxy phenyl- 
mercuri chloride 


Hydroxy mercuri 
chlorophenol 


Metalsalts 


Metalsalts 
Metasol 57 


CoHsHgOOC(CH);CH=CH—CsHir White 
M. 


uodex 
Advance Solvents 


Metalsalts 
Metalsol P or L 


Metaisalts 


Du Pont 
Semesan 


Pheny!mercuri triethano!l Guard Chemical 


ammonium lactate 


Phenylimercri-mono 
ethanol ammonium 
acetate 


Dipheny! mercury 
ammonium oxyquino- 
linate 


Hydroxymercuri nitro- 
phenol 


1-[3-(chloromercuri)- 
2-methoxypropyl) urea 


0-[(3-hydroxymercuri- 
2-methoxypropy!) 
carbamy!| phenoxy 
sodium acetate 


Methoxyhydroxymer- 
curipropylsucciny! 


urea 


4-Nitro-3-hydroxymer- 
curi-o-cre: 
anhydride 


2,7-disodiumdibromo-4- 
hydroxymercurifiu- 
orescein 


diphenyl mercury) 
dodeceny! succinate) 


Guard Chemical 


Metalsaits 
Metalsol DPO 


Du Pont 
Semesan Bel 


Lakeside Labs. 
Neohydrin 


Massengill 
Mersaly! 


Lakeside Labs. 
Mercuhydrin 


Abbott Labs. 
Metaphen 


Hynson, Westcott & 
Dunning 
Merbromin 
Mercurochrome 


Nuodex 


C,H;COOH 


CeHsHgOOCCH,CHs 


White powder 
M. P. = 85C 





cryst. powder Reaction of phenyl mer- $4 Comm. 
5 curic acetate with oleic 


Solid 
M. P. = 180 C 





OCCHOHCH 


f 





Tannish-white 
powder 
M. P. = 152C 


Heating phenol with mer- 
curic acetate and treat- 
ing with sodium chloride 


Heating o-chlorophenol 
with mercuric oxide 


White crystalline 
solid 


Reaction of phenyl! mer- 
curic acetate with trie- 
thanolamine and lactic 


C.H,HgNH>2(C,H.OH) 


i 
Cl1HgCH,CHCH,NHCNH, 


Hf OCH; 


—CNHCH,CHCH,HgOH 


—— 
! 
fe) 


White crystalline 
solid 


Reaction of phenyl mer- 
curic acetate with mono- 
ethanolamine 


Brown solution not 
isolated 104 sol. 


Comm. 


White powder Pharm. 


M. P. = 150C 


Deliquescent crystals Reaction of mercuric ace- Pharm. 
tate and methanol with 

salicyl allyl amide-o- 

acetic acid and neutralize 

with NaOH 


CNCNCH,CHCH,Hg 
uigt 


OCH; N 


N 


NOH: Bitter crystals 
M. P. = 198.5 C 
n/ SO 


| 
CH; 





$17 Pharm. 


Comm. dust 


$4.90 Comm. 


$6.50 Comm. 
solid or 10% sol. 


$17.30 Comm. 


$17.50 Comm. 


~ $0 80 Comm. a Fungicide 





Reaction of dibromoflu- Pharm. 
orescein with mercuric 


acetate and NaOH 


Iridescent green 
crystals 


$1.25 Comm. 


Mildew-proofing agent for 
paint 


Mildew-proofing agent for 
paint 


Slimicide for paper mills 


Antiseptic 


Turf fungicide 


Foliage fungicide 


Foliage fungicide 


Feed fungicide 


Diuertic agent 





Diuretic agent 


Diuretic agent 


Topical antiseptic 


Mildew-proofing agent for 


CHx(CH;)»CH = CH(CH;COO)HgCeHs)2 Liquid . 





10% sol. only paint 
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Compound 


Trimethy! aluminum 


rriethy! aluminum 
Tri-n-propyl aluminum 
Tri-n-buty! aluminum i 


Triisobutyl aluminum — 


Leading Producers and 
Trademarks 


Ethyl Corp. 

Texas Alkyls. 

Ethyl Corp. 
TEAL 


Texas Alkyls 
Texas Alkyls 


“Texas Alky is 
Ethyl Corp. 
TIBAL 


Formula 


~ (CisAl 


~ (CiHysAl 


Physical Properties Process 





sat Colorless pyrophoric ; Sodium reduction of di- $18 Dev. 
liqui methyl! aluminum chlor- 
B. P. = 126.1C 


ide 


Colorless pyrophoric Reaction of ethylene and $2 Comm. 


hydrogen on aluminum 


Price ($/\b) 


Major End-Uses 


Pyrophoric fuel 


: “Polyolefin catalyst production 
of alphaolefins and long-chain 
alcohols; pyrophoric fuel 





(CsH7)sAl 


~ CiHyAl 


(i-CiHy)sAl 


“Colorless pyrophoric Exchange reaction pro- $30 Dev. 
iqui pylene and isobutyl alum- 
B. P. (18mm)=135 C inum 





ic Colorless pyrophoric Exchange reaction butene- $30 Dev. 
liquid 1 and isobutyl aluminum 





and hydrogen on alumin- 
um 


liquid 
B. P. (0.1mm)=34 C 


Polyolefin catalyst 





Colorless pyrophoric Reaction of isobutylene $2 Comm. 


Production of organo-tin 
compounds 


" Polyolefin catalyst 
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Compound 


METAL ORGANICS 


Leading 


Producers 
Trademarks Formula 


OF GROUP IIiI—(Continued) 


Physical Properties Process Price ($/lb) 


Major End-Uses 





Tri-n-hexy! aluminum 


Texas Alkyls (Cotys)oAl 





Tri-2-methy! 
pao: san 


Tri-n-octyl aluminum ‘ 


Exchange reaction hexene $50 Dev. 


Colorless liquid 
B 001 and isobutyl aluminum 


mm) 


Polyolefin catalyst 





Texas Alkyls Scccn,)s 


ac 


Al 


” Texas Alkyls 








Tri-n-decy! aluminum 


Aluminum isopreny! 


Texas Alkyls (CioH2)oAl 


Texas Alkyls not yet determined 





Ethy! aluminum 
sesquichloride 


— 


Colorless liquid Exchange reaction 2-me- $65 Dev. 
thy! pentene and iso- 


butyl aluminum 





Colorless liquid 
and isobuty! aluminum 


Exchange reaction octene $50 Dev. 


Polyolefin catalyst 


~ Polyol efi n catalyst 





Colorless liquid 
and isobuty! aluminum 
Straw-color viscous 
liquid 





$5 Comm. 





Texas Alkyls 
Ethyl Corp. 
Koppers 


(CoHs)sAl2Cl 





Diethy! aluminum 
chloride 


$2 Comm. 
$2 Comm. 


Colorless pyrophoric Reaction of ethyl 
liquid B.P.=204C —_ chloride and aluminum 


Exchange reaction decene 50 Dev. are 


Polyolefin catalyst 





Polyolefin catalyst 


Polyolefin catalyst; 
intermediate 





Texas Alkyls (CoH) 2AICI 


Ethyl Corp. 
DEAC 





Ethy! sluminum 
dichloride 





Colorless praia Reaction of TEAL with $2 Comm. 
liquid B.P.=208 C ethyl aluminum sesqui- 


chloride 


Polyolefin catalyst; inter. 
mediate in production of other 
organometallics 





Texas Alkyls 
Ethyl! Corp. 


CoH: AICl> 





Diethyl aluminum 
hydride 


Ethyl! Corp. 


CHA 





Diisobuty! aluminum 
chloride 


a pyrophoric Reaction of aluminum chio- 2 Comm. 
liquid ride with ethyl aluminum 
sesquichloride 


Polyolefin catalyst 





Colorless pyrophoric Reaction of ethylene and Dev. 
liquid B.P.=227.4C hydrogen on aluminum 


~ Catalyst reducing agent 





Texas Alkyls “(-CiHyAICL 


Colorless liquid Reaction of isobutylene $2 Comm. 


and hydrogen on aluminum 


Polyolefin catalyst 





Diisobuty! aluminum 
hydride 


Texas Alkyls 
Ethy! Corp. 


(i-C,Hs)2AlH 


Colorless pyrophoric 


rate $2 Comm. 
liquid B.P.(0.2mm) 
=105C 


Reaction of isobutylene 
and hydrogen with 


Reducing agent in manufacture 
of pharmaceuticals 





Aluminum isopropoxide 


Anderson Chemical 
Chattem Chemical 
Harshaw Chemical 


(i-C3H70):Al 


White solid 


$0.32 Comm, 
M.P.=118.5 C 


Reaction of isopropanol 
on aluminum 


Cross-linking agent; ’ 
pharmaceutical intermediate; 
antiperspirant 





00 
OOCH; 


Anderson Chemical 


Abbott Labs. AIOH 


White amorphous 


$2.10 Pharm 
powder MP. =d. 


Reaction of aluminum 
hydroxide with acetyl- 


Salicylic acid 


Analgesic, antipyretic, 
antirheumatic 





Aceto Chemical Al(CisH3s02)s 
American Cynamide 

Harshaw Chemical 

Mallinckrodt 

Witco Chemical 





White powder Reaction of aluminum 


salts with stearic acid 


Paint drier, greases, water- 
profing agent, cement 
additive 








Anderson Chemical ~ (Cats)sB 


Callery Chemical 


Triethy! aluminum and 
boron halide or diborane 
and ethylene 


Pyrophoric liquid 
B.P. 94-97 C 


Pyrophoric fuel 





Callery Chemical C.H»BCOH): 


Reaction of buty! 
magnesium bromide 
with boron esters 





Anderson Chemical CeHsB(OH)» 





White solid MP. 


Reaction of phenyl 
214-216 C 


magnesium bromide 
with boron esters 


Fungicide, polymer former 
with silicones, intermediate 





Anderson Chemical 
Callery Chemica! 
American Potash 


(CH,0);B 


Reaction of methanol $0.60 Comm. 


Colorless liquid 
B.P. 68-69 C with boric oxide 





Brazing flux, intermediate for 
production of high-energy 
fuels 





Anderson Chemical 
American Potash 


(i-C3H70).B 


Colorless liquid 
B.P.1 


$1.50 Comm. 
38-140 C 


om pd alcohol with 
boric oxide 





Anderson Chemical (C4H,0):B 


Colorless liquid 


$0.90 Comm. 
B.P. 115 C (15mm) 


Buty! alcohol with 
boric acid 








me 
CHs-6 CHE —CH; 
ar 
6 
Hs-E—CHs—GH—CH 
CH; 


Anderson Chemical 
American Potash 
S. Coast Borax 


7s 


Antigelling agent wax 
suppressor catalyst 





Colorless liquid Hexylene glycol with $0.30 comm, 


boric oxide 


U 
CH ,-¢—cu/-cH—cH; 


{ 
CH; 


Gasoline additive 





Anderson Chemical 


(CH:0B0)s 
Callery Chemical 


Colorless viscous Reaction of methyl borate $0.75Comm. 
liquid M.P. 130 C(d.) with boric oxide 


Metal-fire-extinguishing 
fluid 
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Leading Producers and 
demark: 


Trade s 


Formula 


Physical Properties 


METAL ORGANICS OF GROUP IV 


Process Price ($/tb) 


Major End-Uses 





Tetramethyisilane 


Methyltrichlorositane 
Dimethyldichloresilane 
Trimethylchlorosilane 


Methyidichlorosilane 


Chicromethyldimethyl- 


chiorosilane 


Dimethyldimethoxy- 
silane 


Anderson Chemical 


(CHs)Si 


Colorless liquid 
.P. = 26.5 ¢ 


Grignard reaction silicon 
tetrachloride with methyl 
magnesium chloride 


$15 Dev. 


Solvent and low-temperature 
applications 





Dow Corning 
General Electric 
Union Carbide 


Dow Corning 
General Electric 
Union Carbide 


“Dow Corning 
General Electric 


Union Carbide 


Dow Corning 
Union Carbide 


Dow Corning 
Peninsular Chem. 
Research 


“Anderson Chemical 


Dimethyldiethoxysilane Union Carbide 


Methyiphenyldichloro- 
silane 


Sodium methy! siliconate General Electric 


Hexamethyidisiloxane 


Ethyltriethoxysilane 
Ethyltrichlorosilane 
Ethyl silicate 
bis-Trichlorosity! 
ethane 
Propyltrichlorosilane 


Amyltrichlorosilane 


Dow Corning 
Metal & Thermit 





CHSiCls 


Colorless liquid 
B.P.=65.7 C 


Reaction of methyl 
chloride on silicon 
with copper catalyst 


$0.77 Comm. 


Intermediate in production 
of silicones 





(CHs)2SiCl2 


Colorless liquid 
B.P.=70 C 


Reaction of methyl 
chloride on silicon 
with copper catalyst 


$1.24 Comm. 


Intermediate in production 
of silicones 





~ (CHspsSiCl 


Colorless liquid 
B.P.=57.3 C 





~~ CHsSiHCls 


Reaction of methyl 
chloride on silicon 
with copper catalyst 


$1.25 Comm. 


Intermediate in production 
of silicones 





Colorless liquid 
B.P.=41C 





~ CHiCKCH:):SiCI 


~ (CH):SKOCH: = 


Reaction of methyl! 
chloride on silicon 
with copper catalyst 


$1 Comm. 


Intermediate in production 
of silicones 





Colorless liquid 
B. 15C 


Colorless liquid 
BP. =82 





(CHs)2Si(OC2Hs)s 


Colorless liquid 
B.P.=111C 


Reaction of dimethyl- 


Chlorination of 
trimethylchlorosilane 


$7.50 Dev. 


Intermediate for modifying 
silicone polymers 





Reaction of dimethyi- 
dichlorosilane with 
methanol 


$4.50 Dev. 


Manufacture of silicone 
specialties 





$3.30 Res. 
dichlorosilane with 
ethanol 


Cosmetics, water repeliants, 
intermediate 








CH (CoHs)SiCla 


Colorless liquid j 
B.P.=205 C 





(CHs)sSiONa 


Reaction of silicon tetra- 
chloride with phenyl and 
methyl magnesium 
chloride 


$2.50 Comm. 


Intermediate in production 
of silicone oils 





Reaction of hexamethyl- 
disiloxane with sodium 
hydroxide 


$0.48 Comm. 


Masonry water repellant 








Dow Corning 


Union ‘Carbide 
Anderson Chemical 


(CHs)sSiOSi(CHz)s 


Colorless liquid 
B.P.=99.5C 


Reaction of trimethyl- 
chiorosilane with 
water 


$4.30 Comm. 


Ai 


For b 
silicone oils 














CoHsSi(OC2Hs)s 





Colorless liquid 
B.P.=159 ¢ 


Reaction of ethyitrichioro- 
silane with ethanol 


$1.50 Comm. 


Silicone intermediate 





Dow Corning 
Union Carbide 


CoHsSiCls 


Colorless faut 
B.P. =99.3 


Reaction of ethylene 
with trichlorosilane 


$0.90 Comm. 


Intermediate in silicone 
production 





~ Anderson Chemical 
Union Carbide — 
Montrose Chemical 


(CoHs0),Si 


Colorless tiquid 
B.P.=166.5 C 


Reaction of silicon tetra- 
chloride with ethanol 


$0.325 Comm. 


Adhesion promoter; 
refractory binder: coating in 
white light bulbs 





Union Carbide 


ClaSiCoH,SiCls 


Colorless liquid 
B. 3C 


Reaction of trichiorosilane $0.70 Comm. 
with acetylene 





Dow Corning 


~ Union Carbide 


CaH7SiCls 


Colorless liquid 
B.P.=123.5C 


Addition of propene to $2.12 Comm. 
trichlorosilane 


Silicone polymer modification 





CsHi:SiCls 


Colorless liquid 
B.P.=170C 


Addition of pentene-I 
to trichlorosilane 


$0.90 Comm. 


Silicone intermediate 








Amy!triethoxysilane 


Union Carbide 


CoisSi(OC2Hs)s 


Colorless liquid 
B.P.=198 C 


Reaction of amyl trichioro- $1.50 Comm. 
silane with ethanol 


Silicone intermediate 





Dodecy! trichloresilane | “Dow Corning 


CisHasSiCls 


Colorless oily liquid 
B.P. =288 C 


Reaction of dodecyl 
magnesium chloride with 
silicon tetrachloride 


$3.95 Dev. 


Intermediate 





Octadecy! trichlorosilane Dow Corning 


CisHs7SiCls 


Oily liquid 
B.P.(10mm) = 223 C 


$2.60 Comm. 


Glass-fiber treatment, 
silicone modification 





Vinyltrichlorositane 


Union Carbide 
Dow Corning 


CH; =CHSICl; 


Colorless liquid 
B.P. =90.5 6 


Reaction of silicon with $1.85 Comm. 
vinyl chloride (Sn or Ni 
catalyst) 


Treatment of glass fibers 





Vinyltriethorysilane 


Union Carbide 


CHa=CHSi(OCaHs)s 


Colorless liquid 
B.P.= 158 C 


Reaction of vinyl trichloro- $2.80 Comm. 
Silane with ethanol 


Glass-fiber treatment 





Vinyimethyldichloro- 
silane 


Dow Corning 
Union Carbide 


CHa(CHs=CH)SICI: 


Colorless liquid 
B.P.=92 C 


Methylation of vinyl $3 Comm. 


trichlorosilane 


Modification of silicone rubber 
polymers 





2-Ethylbuty! silicate 


Anderson Chemical 
Union Carbide 


CoH; 
CH;CHCH,CH,0O /Si 
4 


Soleriees liquid 
B.P. (Imm) =164 C 


Reaction of silicon tetra- 
chloride with 2-ethyl- 
butanol 


$2.50 Comm. 


Hydraulic fluid, heat transfer 
liquid 





Hexa-2-ethylibutoxy- 
disiloxane 


Anderson Chemical 
Union Carbide 


C,Hs 


(CH,CHCH,CH,0), sijo 


2 


Colorless oil 
B.P, (0.2)=195 C 


Reaction of silicon tetra- 
chloride, 2-ethyibutanol 
and water 


$2.50 Comm. 


Aircraft hydraulic fluid 





Union Carbide 


CaHsO0C(CH:):Si(OCsHs)s 


Colorless liquid 
B.P.=246 C 


$15 Res. 


Intermediate 





Union Carbide 


C2Hs00C(CsHs) 
CHsSi(OCsHs)2 


Colorless liquid 
B.P.=228 C 


$15 Res. 


Intermediate 





Dow Corning 


CHs= CHCHSICI; 


Colorless liquid 
B.P.=117.5C 


Reaction of allyl chloride $10 Dev. 
with silicon (Cu catalyst) 


Glass-fiber finishes 
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Dow Corning CeHsSiCls Colorless liquid Reaction of benzene with $1.46 Comm. Intermediate for silicone oils, 
General Electric B.P.=201.5C trichlorosilane resin elastomers 
Union Carbide 





Dow Corning (CoHs)2SiCls Colorless oily liquid Reaction of phenyl magne- $2.85 Comm. Intermediate for silicone oils, 
General Electric B.P.=305.2 C sium chloride with silicon resin elastomers 
Union Carbide tetrachloride 





Triphenylchiorosilane © Anderson Chemical (CeHs)sSiCl Crystalline solid Reaction of silicon tetra- $17.50 Dev. Intermediate in production of 
M.P.=96 C chloride with three moles other phenyl silanes and sila- 
phenyl sodium nols 


Diphenylmethyichloro- Dow Corning (CoHs)oCHsSiCl Colorless liquid Grignard reaction diphe- $10 Dev. Intermediate end stopper tor 
silane B.P.=295 C nyldichlorosilane with silicone oils 
methyl magnesium 
chloride 


Dichlerephenyltrichloro- Dow Corning CslsChSiCls Colorless liquid Chlorination of phenyl- $10 Dev. Silicone modification of organic 
silane B.P.=260 C trichlorosilane polymer systems 











Tetrephenylsilane Anderson Chemical (CeHs)Si Crystalline solid Reaction of silicon tetra- $25 Dev. 
_ M.P.=237 C chloride with pheny 
sodium 








aphenyldisilane Anderson Chemical a White powder Sodium condensation of $24 Dev. High-temperature applications 
— (CoHs)2Si : M.P. =352C tryphenyichiorosilane 





Phenyltriethoxysilane Union Carbide CeHsSi(OCeHs)s Colorless liquid Reaction of phenyltrichlo- $33 Dev. Silicone intermediate 
Anderson Chemical B.P.(15mm)=120C rosilane with ethanol 


Diphenyldiethoxysilane Union Carbide (CoHs)2Si(OCoHs)2 Colortess liquid Reaction of diphenyldi- $10.25 Dev. 
- Anderson Chemical B.P.(12mm)=164C _ chlorosilane with ethanol 











Triphenylfiuorosilane Anderson Chemical (CeHs)sSiF rs ame “$53 Res. Silicone modifier 





Diphenyl di-n-dodecyl- Metal & Thermit (CoHs)2Si(CisHes)2 Colorless oil . Reaction of didodecyldi- $13.50 Dev. High-temperature lubricant 
silane ae with phenyl 
ithium 








triphenyichlorosilane and 


44-b T ) Anderson Chemical : ry crystalline solid Lithium condensation of $80 Res. Dielectric compound 
a [rs wees , 
dibromobipheny| 














Phenyivinyldichloro- Anderson Chemical (CeHs(CHe=CH)SICIs Colorless liquid Reaction of vinyltrichloro- $15 Dev. Modifying silicone rubber 
silane B.P.(1.5mm)=85.5 C silane with phenyl mag- 
nesium chloride 








Anderson Chemical (CeHs),SIOH White solid Reaction of triphenylichio- $10 Dev. 
.P.=155 C rosilane with ammonium 
hydroxide 


Anderson Chemical (Colts) sSi(OM)» White solid Hydrolysis of diphenyidi- $12.25 Dev. 
M.P. =140-160 C chlorosilane with cold 
water 








Anderson Chemical (CHsCoH,0),S! Colorless liquid Reaction of cresol and $1.10 Comm. Heat transfer fluid 
silicon tetrachloride 











richloresily!- Union Carbide ChSiCeH.SiCls Colorless liquid "$0.70 Comm. 
—— B.P.(30mm) = 168 C 


Tetrabuty! tin Metal&Thermit (CeHe),Sn Colorless oily liquid Reaction of tin tetrachlo- Comm. Fuel additive HCI scavenger 
B.P.(10mm) =145 C - og butyl magnesium 
chloride 











Dibuty! tin dichieride Metal & Thermit (CH )2SnCle Crystalline solid Reaction of butyl magne- $3 Comm. Organo-tin intermediate 
M.P.=43 C sium ene with tin 
tetrachloride 


Tributyl tin chloride Metal & Thermit (CHs)eSnCl Reaction of tetr: butyl tin $5.25 Dev. _-Rodenticide 
__ wih dibuty! tin dichloride 














Dibuty! tin oxide Metal & Thermit White powder Hydrolysis of dibutyl tin $3.50 Comm. Condensation catalyst; inter- 
Union Carbide (CaHe)2Sn0 x M.P.=d. dichloride with caustic mediate for other ergeno-tins 





tin sulfide Metal & Thermit Colorless oily liquid _ Reaction of dibutyl tin Dev. Vinyl stabilizer, antioxidan’ 
Dibuty! (C4Ho)2SnS oxide with hydrogen lubricity additive 1 
sulfide 








bis(Tributyl tin) oxide Metal & Thermit [coms re) Colorless oily liquid ow of tributyl tin Comm. Fungicide and bactericide 
chloride 





Dibuty! tin diacetate Metal & Thermit (C4He)2Sn(CoHs02)s ys yellowish liquid Reaction of aceticacid "$3.25 Comm. Stabilizer for chlorinated 
=d. with dibutyl tin oxide organics; catalyst for con- 
; densation reactions 


Tributy! tin acetate Metal & Thermit (CyHe)sSnOOCCH; White crystalline solid Reaction of sodium acetate $5. 50 Dev. Fungicide and bactericide 
with tributy! tin chloride 


Dibuty! tin dilaurate Metal & Thermit (CaHo)2Sn(Cistl2,02)2 Colorless crystal Reaction of lauric acid with Comm. Stabilizer for polyvinylchloride 
Union Carbide M.P.=27 C dibutyl tin oxide resins; anthelmintic; conden- 
Ferro Chemical sation catalyst 














“A tl 
Metal & Thermit [(C<H-)2sn0—C_ White powder Reaction of maleic acid Comm. Condensation catalyst 
CH = cucog] M.P.=110 C with dibutyl tin oxide 


x 





Metal & Thermit (CeHe)sSn(O0CC His)» Waxy white solid Reaction of dibutyl tin $2 Comm. Catalyst for silicone curing 
— with 2-ethylhexoic 
aci 
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Rohm & Haas Company 


z PLASTICIZERS Muara 


Rohm & Haas’ broad line of plasticizers for vinyls ranges from monomeric esters (MONOPLEX 
series) to complex high molecular weight polymers (PARAPLEX series). In addition, Rohm & Haas 
offers three ACRYLOID resins (acrylic polymers) which are designed to improve the performance 
properties of rigid and semi-rigid vinyls—particularly processing characteristics and impact 
strength. 


If you process vinyls, here’s what you should know about these plasticizers and modifiers. 


PLASTICIZER PERFORMANCE PROPERTIES IN EQUAL HARDNESS FORMULATIONS 







































































'Based on 10 mil thick film specimens. 
?Clash-Berg method using 70 mil molded slab. 
3Not offered—included for comparison only. 








PARAPLEX 


polymeric 
plasticizers 


monomeric 
plasticizers 


PARAPLEX G-25 


® exceptional permanence 
® excellent compatibility 


® high resistance to 
ultra-violet light 


Paraplex G-25 is a high molec- 
ular weight plasticizer which 
imparts exceptional permanence. 
Properly stabilized vinyl com- 
pounds which contain Paraplex 
G-25 plasticizer are outstanding 
in durability. Paraplex G-25 has 
excellent resistance to extrac- 
tion by gasoline, oil, water, soap 
and detergents, as well as free- 
dom from migration in contact 
with lacquer, alkyd and varnish 
finishes. Compatibility with vi- 
nyl resins is excellent. Original 
physical properties are retained 
even after prolonged service at 
elevated temperatures. 


Typical uses include: high 
grade upholstery sheeting and 
coated fabric, refrigerator gas- 
kets, surgical tapes, insulation 
resistant to high temperature, 
coaxial cable, window channel- 
ing, electrical tapes. 


MONOPLEX DOS 


(dioctyl sebacate) 


at low temperatures 

» low volatility 
resistance to extraction by 
soap and detergent solutions 


Monoplex DOS is an ester-type 
plasticizer widely used as a 
standard in vinyl compounds re- 
quiring flexibility at low tem- 
perature. It also provides low 
volatility, high plasticizing effi- 
ciency and excellent resistance 
to extraction by water, soaps 
and detergents. Like other plas- 
ticizers which impart low tem- 
perature flexibility, Monoplex 
DOS is susceptible to extraction 
by hydrocarbons and deficient 
on migration resistance. It is a 
very effective plasticizer for or- 
ganosol and plastisol compounds. 


Typical uses include: primary 
electrical compounds, sheeting 
and film for use at low tempera- 
tures, jacket compounds, strip- 
coating compounds. 


PARAPLEX G-40 


® high resistance to migration 
into rubber 


® high resistance to extraction 
by oil 


Paraplex G-40 is a high molecu- 
lar weight polyester plasticizer 
which combines permanence of 
plasticizing action with moder- 
ate cost. Compounds in which 
Paraplex G-40 is used show low 
losses due to volatility, resist- 
ance to extraction by aliphatic 
and aromatic hydrocarbons, and 
high resistance to migration 
into rubber and rubber-based 
materials. 


Typical uses include: indus- 
trial hose and tubing, industrial 
and domestic flooring, shoe 
liners and counters, electrical 
tapes and industrial aprons. 


PARAPLEX G-41 


In resistance to extraction by 
hydrocarbons and to migration 
into rubber, Paraplex G-41 is on 
an equal footing with Paraplex 
G-40. However, Paraplex G-41 
is superior in compatibility at 
high plasticizer levels and after 
long exposure to humid condi- 
tions, in plasticizing efficiency, 
ease of processing, low-tempera- 
ture properties, and resistance 
to extraction by soapy water. 


MONOPLEX $-38 


~ excellent compatibility 


~ good permanence at 
low cost 


Monoplex S-38 is a low-cost pri- 
mary vinyl plasticizer particu- 
larly noted for its good perma- 
nence properties. It is high in 
molecular weight and offers def- 
inite advantages over diocty]l 
phthalate. Monoplex S-38 is 
lower in volatility and better in 
resistance to extraction by oil 
and gasoline. Compounds exhibit 
excellent freedom from tack and 
exudation. Monoplex 8-38 also 
proves helpful in improving 
the compatibility of secondary 
plasticizers. 


Typical uses include: low-cost 
sheeting, flooring, automotive 
harness tapes, low-cost gasket- 
ing, electrical jacketing stocks. 


PARAPLEX G-50 


® good processing 
characteristics 


® very good over-all 
permanence 


Paraplex G-50 is a general- 
purpose polymeric plasticizer 
similar to monomeric plasti- 
cizers in its handling and proc- 
essing characteristics. It is 
notably superior to dioctyl 
phthalate in resistance to ex- 
traction by oils and hydrocar- 
bons, freedom from volatility, 
and resistance to migration into 
lacquers, rubber, and _ typical 
baked finishes. Vinyl compounds 
containing Paraplex G-50 are 
very stable, as evidenced by the 
retention of original properties 
after prolonged aging at high 
temperatures. 


Typical uses include: insula- 
tion resistant to high tempera- 
ture, upholstery sheeting, coated 
fabric, flooring, refrigerator 
gaskets, window channeling, 
surgical tapes, electrical tapes, 
shoe liners and counters, pig- 
ment dispersion vehicles, doll 
compounds. 


MONOPLEX S-70 


© stabilization against effects 
of heat and light 


good performance at 
low temperatures 


Monoplex S-70 is designed spe- 
cifically to impart flexibility at 
low temperature. It is a very effi- 
cient plasticizer with good proc- 
essing properties and a marked 
stabilizing effect. It has lower 
volatility than conventional plas- 
ticizers for low temperature 
applications. The stability im- 
parted by Monoplex S-70 not 
only permits fast, high-tempera- 
ture compounding, but also af- 
fords savings in stabilizer costs. 
Organosols and plastisols pre- 
pared with Monoplex S-70 are 
of low viscosity and have excel- 
lent viscosity stability. 


Typical uses include: garden 
hose, film and sheeting for use 
at low temperatures, slush-mold- 
ing compounds, electrical jacket 
stocks, automotive insulation. 











PARAPLEX G-54 


@ very good compatibility at 
high humidity and elevated 
temperatures 


® high resistance to extraction 
by soapy water ard oil 


® excellent resistance to 
marring of polystyrene and 
baked enamels 


Paraplex G-54 was especially de- 
signed to provide freedom from 
exudation on exposure to high 
humidity at elevated tempera- 
tures. Other noteworthy prop- 
erties which this plasticizer 
imparts include resistance to 
marring of polystyrene, lac- 
quers, and baked enamels; good 
resilience; outstanding plas- 
ticizer efficiency ; good electrical 
properties; resistance to copper 
corrosion; and resistance to ex- 
traction by soapy water, oils, 
and gasoline. The properties of 
Paraplex G-54 make it particu- 
larly well suited for many appli- 
cations which require resistance 
to both aqueous and organic 
solvents. 


Typical uses include: high- 
temperature electrical insula- 
tion, refrigerator gaskets, 
electrical and surgical tapes, 
babywear film, hospital sheet- 
ing, and upholstery (household 
and automotive). 


MONOPLEX S-73 


~ excellent low-temperature 
flexibility 

© stabilization against effects 
of heat and light 


unusually good permanence 
at moderate cost 


Monoplex S-73 couples excellent 
low-temperature flexibility with 
good compatibility and low vola- 
tility, and thus offers outstand- 
ing performance over a broad 
temperature range. Its stabiliz- 
ing effects against degradation 
by heat and light further extend 
its fields of use. Relatively low 
price and low specific gravity 
result in production economy. 
This low-viscosity plasticizer is 
particularly useful in plastisol 
applications where it imparts 
exceptional viscosity-stability. 


Typical uses include: rear win- 
dows for convertible automo- 
biles, transparent automobile 
seat covers, garden hose, storm- 
window glazing, slush-molding 
compounds. 


PARAPLEX G-60 


® excellent resistance to 
extraction by soap and 
detergent solutions 


® stabilization against heat 


© accepted by F. D. A. for 
food packaging 


Paraplex G-60 is a light-colored, 
high molecular weight, ester- 
type plasticizer which provides 
effective heat and light stabili- 
zation in vinyl chloride poly- 
mers, nitrocellulose lacquers, 
and chlorinated rubber com- 
pounds. It imparts good flexibil- 
ity at low temperature, excellent 
soap and detergent resistance, 
and low volatility loss. Paraplex 
G-60 lowers stabilization costs 
of vinyl compounds and permits 
high temperature processing. 


Typical uses include: general- 
purpose film, babywear, food 
packaging and tubing, uphol- 
stery sheeting, coated fabric, 
glove-dipping compounds, 
flooring. 


PARAPLEX G-61 


This plasticizer is generally 
similar in properties and uses 
to Paraplex G-60. It is superior 
in retention of compatibility on 
long term exposure, has better 
stability against light, and is 
more resistant to extraction 
by oil. 


MONOPLEX S-90E 


© electrical-grade plasticizer 

~ excellent high-temperature 
performance 

’ retention of resistivity after 
prolonged water exposure 


Because it imparts good reten- 
tion of physical and electrical 
properties after heat aging and 
exposure to water, Monoplex 
S-90E is an excellent plasticizer 
for electrical insulation. In ad- 
dition, this plasticizer provides 
unusual permanence, resistance 
to microorganism attack, and 
freedom from copper corrosion. 
Its low viscosity and ease of in- 
corporation also make it useful 
in non-electrical applications. In 
dispersion compounding, it gives 
low-viscosity plastisols with 
very good viscosity-stability. 


Typical uses include: high- 
temperature electrical insula- 
tion, dispersion compounding, 
tapes, gaskets, and coatings for 
awnings and truck tarpaulins. 


PARAPLEX G-62 


® excellent stabilization against 
effects of heat and light 


® good general permanence 
properties 

@ good resistance to soap and 
detergent solutions 


®@ accepted by F. D. A. for 
food packaging 


Paraplex G-62 is a high molecu- 
lar weight plasticizer which 
combines good permanence 
properties with excellent stabili- 
zation against heat and light. It 
has low volatility, good resist- 
ance to extraction by soap and 
detergent solutions, and high 
compatibility over a wide range 
of concentrations and condi- 
tions. Permits fast calendering 
and low stabilization costs, pro- 
vides uniform color and excel- 
lent resistance to embrittlement 
and discoloration. 


Typical uses include: general- 
purpose film, upholstery sheet- 
ing, coated fabric, refrigerator 
gasket stocks, garden hose, doll 
compounds, food packaging and 
tubing, welting, primary insu- 
lation, jacket stocks, flooring, 
insulation resistant to high tem- 
perature, window channeling. 


MONOPLEX DCP 


(dicapryl phthalate) 
® general-purpose plasticizer 


Monoplex DCP is a general-pur- 
pose monomeric plasticizer hav- 
ing performancecharacteristics, 
in vinyl resins, virtually identi- 
cal to those of dioctyl phthalate. 
While it shows less resistance to 
extraction by oil and gasoline 
and lower plasticizing efficiency, 
Monoplex DCP withstands deg- 
radation by heat, light and 
outdoor exposure slightly better 
than dioctyl phthalate. In plasti- 
sol and organosol compounding, 
Monoplex DCP provides low 
viscosity, both initially and 
upon aging. 


Typical uses include: general- 


purpose replacement for dioctyl 
phthalate. 





ACRYLIC MODIFIERS FOR POLYVINYL CHLORIDE 


ACRYLOID K-120 


imparts to rigid vinyls: 


@ improved processing 
characteristics 

@ better heat and light 
durability 


@ higher heat-deformation 
temperature 


Processing improvements with 
Acryloid K-120 begin right on the 
mill, where a smooth bank and 
faster mixing are perceptible. 
Further benefits are: (a) Calen- 
dering — faster machine speeds, 
better roll release, freedom from 
roll plating, and improved gloss, 
(b) Extrusion — better surface 
qualities, freedom from plating, 
and increased heat stability, (c) 
Vacuum forming—improved flow 
of the hot sheet as it is drawn 
into the mold. In most operations, 
lower processing temperatures 
are permitted. Also, time re- 
quired to rework scrap is cut to 
a minimum. 


ACRYLOID KM-227 


gives rigid vinyls: 


@ very high impact strength 

@ improved processing 
characteristics 

@ retention of impact strength 
even after considerable 
overmilling and reworking 


Acryloid KM-227 improves sub- 
stantially the impact strength of 
rigid vinyl homopolymers and co- 
polymers. An appreciable im- 
provement is noticed even at low 
Acryloid KM-227 concentrations. 
Acryloid KM-227 modified stocks 
show remarkable retention of im- 
pact properties after prolonged 
heat exposure; this means a re- 
duced amount of rejects and safe 
reworking of scrap. Retention of 
impact strength after exposure to 
ultraviolet light is also excep- 
tional. Acryloid KM-227 is also 
an excellent modifier for PVC 
compounds containing low levels 
of plasticizer. Here, its most val- 
uable contributions are improved 
processing characteristics and 
better low-temperature impact 
strength. 


ACRYLOID KM-220 


in semi-rigid formulations, 
confers: 


@ good low-temperature 
flexibility, without softness 
at room temperature 


@ better processing 
characteristics 


@ good heat stability 


When compounds with low plas- 
ticizer levels are modified with 
Acryloid KM-220, they show im- 
proved low-temperature flexibil- 
ity and low-temperature impact 
strength, and yet, they do not 
manifest undue softness at room 
temperature. Acryloid KM-220 
also provides substantial improve- 
ment in milling, processing, and 
handling properties. In rigid vi- 
nyls, Acryloid KM-220 may be 
used to increase impact strength. 


Typical uses for Acryloid K-120 and Acryloid KM-227 include: vinyl pipe, window frames and tracks, slid- 
ing door channels, moldings, rain gutters and spouts, automotive trim, packaging, signs and displays, chemical- 
resistant sheeting, contour maps, refrigerator linings, luggage, safety helmets, light diffusers, ductwork, and 
machine parts; trim for cameras, air conditioners, refrigerators, radios, and electrical appliances ; wall panel- 
ing and covering for homes, trains, buses, and airplanes. 


Typical uses for Acryloid KM-220 include: automobile crash-pad covers, films for packaging, injection-molded 
electrical fittings such as plugs for electrical cords. 
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Compound 


METAL ORGANICS 


Leading Producers and 
Trademarks 


Formula 


Physical Properties 


OF GROUP IV—(Continued) 


Process Price ($/lb) 


Major End-Uses 





Tetrapheny! tin 


Metal & Thermit 


(CoHs)Sn 


White powder 
MP. ~ 295 c 


Reaction of tin tetrachio- 
ride with phenyimagne- 
sium bromide 


Comm. 


Stabilizer in chlorinated trans- 
former oils; Mothproofing 
agent 





Tripheny! tin chloride 


Metal & Thermit 


(CoHs)sSnCl 


White crystalline solid Reaction of tin tetrachio- 
M.P.=106 C 


$5.25 Dev. 
ride with phenyl magne- 
sium bromide 


Biocidal intermediate 





Tripheny! tin acetate 


Metal & Thermit 


(C.H.):SnotcH, 


White crystalline solid 


Reaction of sodium acetate $5.50 Dev. 
with tripheny! tin chloride 


Agricultural biocide 





Tetramethy! lead 


Ethy! Corp. 


(CHs)4Pb 


Colorless liquid 
B.P.(10mm)=110 C 


Lead-sodium alloy and 


$0.61 Comm. 
methy! chloride 


Gasoline antiknock agent 





Tetraethy! lead 


Ethyl Corp. 
Du Pont 


(CaHs)sPbD 


B.P.(10mm)=78 C 


Lead-sodium alloy and 
ethyl chloride 


Comm. 


Gasoline antiknock agent 





Lead oleate 


[CHs(CHa):CH =CH(CH,):COO}Pb 


White powder 


Reaction of oleaic acid with Comm. 
lead hydrate or carbmate 


In varnishes and extreme pres- 
sure lubricants 





Compound 


Leading Producers and 
Trademarks 


METAL ORGANICS OF GROUP V 


Physical Properties 


Process Price ($/Ib) 


Major End-Uses 





Dimethy! arsinic acid 
(cacedylic acid) 


Ansul Chemical 


White cryst. solid 
M.P. ~ 200 Cc 


Action of water on dime- $1 Comm. 
thyltrihalo arsine 80% Powder 


Herbicide for pasture and sod 
renovator 





Disodium methyl 
arsenate 


Ansul Chemical 
Vineland Chemical 


CH;As(ONa), *6H,O 


White cryst. solid 
M. 355 C 


=> 


Reaction of methylchloride $1 Comm. 

with sodium arsenate 55-70 
31.5% blended 
product 


% cone. or 


Crabgrass killer intermediate 





Sodium p-aminopheny| 
arsonate 


Abbott Labs 


AsO;HNa 
° 4H,0 
NH, 


White cryst. powder 


Caustic neutralization of 
————- arsonic 
ac 


Pharm. 


For parasitic diseases of 
chickens, horses and swine 





Sodiumdimethy! arsinate 
(sodium cacodylate ) 


Mallinckrodt 


(CH,;),AsO2Na * 3H2€ 


White powder 


Oxidation and neutraliza- 


$16.10 Pharm. 
tion of cacody! oxide 


Treatment of anemias 





Phenyl arsonic acid 


Abbott Labs 


C.HsAsO(OH)2 


Crystalline powder 
M.P. = 160 f° 


The Bart reaction between 


Dev. 
the diazonium salt and 
sodium arsenite 


Reagent for tin 





Dr. Salsbury«s Labs 
Histostat 


AsO(OH)> 


NO, 


Crystalline solid 


Nitration of phenyl 
arsonic acid 


For treatment of turkey black- 
head disease. 





2-Amino-4-arsenoso- 
phenol hydrochloride 


Parke, Davis 
Mapharsen 


AsO 


Oo NH>*HCl 
OH 


White powder 


Reduction of the arsonic Pharm. 


acid derivative 


Syphilotherapy 





p-Carbamidobenzene- 
arsonic acid 


Lilly 
Carbarsone 


AsO(OH)2 


NHCONH, 


White powder 


Coupling sodium arsani- 
late with potassium 
cyanate 


Pharm, 


Amebacide 





Octy! ammonium 
methane arsonate 


Ansul Chemical, AMA 
Vineland Chemical 


not a pure compound 


Crabgrass killer 





4-Hydroxy-3-nitro- 
benzenearsonic acid 


Abbott Labs 


AsO(OH), 


“NO, 
i] 
OH 


Pale-yellow crystals 


Treating p- ppceeayetonst Pharm. 
arsonate with oitric 


and sulfuric acids 


Growth stimulator for chicks 





Dichtoro(2-chieroviny!) 
arsine 


Lewisite 


CICH =CHASCI; 


Colorless liquid 
B.P. = 196.6 and 
169.8 C 


(2 isomers) 


in the presence of copper 
or mercury chloride 
catalyst 


Condensation of arsenic 
trichloride and acetylene only in time of 


war 


$0.28 Produced 


Gas warfare agent 





Copper methane arsinate 


Ansul Chemical 


{(CHs)2AsOa}xCu 


Greenish solid 


Reaction of cacodylic 
acid with copper salts 


$1.50 Dev. 


~ Algicides 





Silver methane arsinate 


Ansul Chemical 


(CHs)2AsOsAg 


Brownish solid 


Reaction of cacodylic 
acid with silver salts 


Dev. 


Algicides 





Tripheny! stibine 


Isopropyl antimonite 


Metal & Thermit 
Anderson Chemical 


Anderson n Chemical is 


(CeHs)sSb 


White crystalline solid 
M.P.=53 C 


Reaction of antimony tri- Dev. 
chloride with phenyl mag- 
nesium bromide or phenyl 

m 


Polymerization inhibitor cat- 
alyst; lubricating oil additive 





(i-CaH70),Sb 


Colorless liquid 
B.P.(7mm)=82 C 


Reaction of antimony tri- 
chloride with isopropanol 


$20 Dev. 


Cross-linking agent, 
flameproofing agent 





Antimony potassium 
tartrate 


Tartar emetic 


K(SbOH2)C,H209.44H20 


Transparent crystals 


Reaction of potassium hyd- Comm. 
rogen tartrate with anti- 
mony trioxide 


Textile and leather mordant; 
treatment of schistosomiasis 
and leishmaniasis 





Sodium nnn 0 bis- 
disulfonate(stibophen) 


Winthrop-Stearns 
Faudin 


Fine crystals 


Reaction of sodium pyro- Pharm. 


catechol-3,5-disulfonate 


with antimony trioxide and 
precipitating with alcohol 


Granuloma inguinale; 
veterinary use for dogs and 
sheep filaria | 
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METAL ORGANICS OF GROUP V—(Continued) 


lente Caetame and 


Formula 


Physical Properties 


Process Price ($/ib) 





Burroughs Wellcome 
Neostam 


oO 

i 
O;)NHC.H«—Sb=o0 

| 

oO 

' 
Os)NHC.H4—Sb Olna 

Oo 

\ 
O;)NHC,H,—-Sb=O 

i ae | 

OH 


Tan amorphous 
powder 
MP. = 


Condensation of 4-amino- Pharm. 
benzene stibonic acid with 
glucose and precipitated 

with alcohol 


Treatment of schistosomiasis, 
granuloma inguinale, and 
leishmaniasis 





Metal & Thermit 


Mallinckrodt 

J. T. Baker 
McKesson & Robbins 
a. Pfizer 








Mallinckrodt 

J. T. Baker 
McKesson & Robbins 
Chas. Pfizer 

N.Y.Q 


(CeHs)sBi 


~ CaH(OHCOBIO- 


~ CiHXOH)COOBKOH): 


White crystalline solid Reaction of bismuth chlo- Res. 


M.P.=77.6 C 


ride with phenyl magne- 
sium bromide 





White powder 
M.P.=d. 


Precipitated from solutions Pharm. 
of bismuth nitrate or hyd- 

droxide and sodium salicy- 

late or the acid 





Bright-yellow powder Reaction of bismuth oxide Pharm. 


and gallic acid 


Med.—for treatment of syphi- 
lis; vet.—desicant and astrin- 
gent; intern.—for dyspepsia 
and diarrhea 





Med.—for treatment of skin 
diseases; vet.—for treatment 
of skin diseases 





Chemo-Puro 


sonate Winthrop Labs 


Polychemicals Labs. 


Yellowish-to-pink 
powder 


Reaction of bismuth 
nitrate and sodium-p-n- 


glycoly! arsanilate 


Pharm 


Med.—prophylaxis and treat- 
ment of intestinal amebiasis 





Upjohn Co. 


? 
CH2—CH——COC,Hs 
C(CH;), Bi 
CH,—C—co— 
CH, 0 


Reaction of sodium ethyl Pharm. 
camphorate and bismuth 


nitrate in glycerin solution 


For treatment of syphilis 





Compound 


METAL ORGANICS OF TRANSITION ELEMENTS 


Leading Producers and 
Trademarks 


Formula 


Physical Properties 


Process Price ($/ib) 


Major End-Uses 





Tetraisopropy! titanate 


Anderson Chemical 
Du Pont 
TPT 


(i-C2H70),Ti 


Light-yellow liquid 


Reaction of titanium tet- $1 Comm. 
rachioride with isopro- 


panol 


Cross-linking agent; conden- 
sation catalyst; adhesion pro- 
motor 





Tetrabutyl titanate 


Anderson Chemical 
Du Pont 
TBT 


(CiHy0)Ti 


Light-yellow liquid 


Reaction of titanium tet- $1.30 Comm. 
rachioride with butyl 


alcohol 


Cross-linking agent; conden- 
sation catalyst; adhesion pro- 
motor 





Tetra(2-ethythexy!) 
titanate 


Anderson Chemical 
Du Pont 
TOT 


CoH: 


! Ti 
CH;CH(CH2)40 r 


liqui 


ae ee viscous 


Transesterification of iso- 
propy! titanate with 2- 
ethylhexanol 


Cross-linking agent; conden- 
sation catalyst; adhesion pro- 
motor 





O0C; sHss 


Waxy solid 
M. P. = d. 


Reaction of titanium est- 
er with stearic acid 


Dispersant cross-linking 
agent; water repellent 





Du Pont 
OGT 


Light-yellow solid 


Reaction of butyl titanate $1.10 Comm 


with octylene glycol 


Cross-linking agent; surface- 
active agent 





Mackenzie Chemical 
Anderson Chemical 


! 
TiO(OC = CHCOCH;), 


Reaction of titanium oxy- 
chloride with acetylace- 
tone and sodium car- 
bonate 


Cross-linking agent for cellu- 
losic lacquers 





Anderson Chemical 


(i-CyH70), Zr 


White solid 
M. P. = d. 


Reaction of zirconium 
tetrachloride with iso- 
panol 


Condensation catalyst; cross 
linking agent 





Anderson Chemical 
Harshaw Chemical 


(CH 90),2Zr 


White solid 
M. P. = d. 


Reaction of zirconium tet- 
rachloride with buty! al- 
cohol 


Condensation catalyst, cross- 
linking agent 





Mackenzie Chemical 
Anderson Chemical 


fv 
Zr(OC = CHCOCH:;). 


White crystals 
M. Pi = 194C 


Reaction of zircony! chio- 
ride with acety! acetone 
and sodium calrbonate 


Catalyst for combustion. poly- 
merization and condensation 





Anderson Chemical 


(CoHs0)V 


Dark reddish-brown 


solid 


Reaction of vanadium 
chioride with sodium 
ethylate 


Polymerization catalyst 
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Vanadium acety! 
acetonate 


Union Carbide 
Anderson Chemical 


CH; 


| 
VO(OC = CHCOCH;), 


Biue-to blue-green 
crystals 
M. P. = d. 


Reaction of vanadyl sul- 
fate with acetyl acetone 
and sodium carbanote 





Chromium carbony! 


Union Carbide 





Chromium acetyl 
acetonate 


Mackenzie Chemical 


Anderson Chemical 


Cr(CO)s 


Transparent solid 
M. P. = 149C 


Reaction of carbon mon- 
oxide with chromic chio- 
ride and phenyl mag- 
nesium bromide 


Gas metal-plating production 
of metal powders; organome- 
tallic intermediate 





eis 
Cr(OC = CHCOCH;); 


Red-violet crystals 
M. P 16C 


Reaction of chromium 
chloride with acety! ace- 
tone and sodium carbon- 
ate 


$7.75 Dev. 





Methacrylato chromic 
chloride 


Water-soluble solid 


Reaction of methacrylic 
acid with basic chromic 
chloride 


Water repellant; nonadhesive; 
insolubilizer for vinyl poly- 
mers 





Stearate chromic 
chloride 


Water-soluble solid 


Reaction of stearic acid 
acid with basic chromic 
chloride 


Water repellant, nonadhesive 





Phosphomolybdic 
methy! violet complex 


Climax Molybdenum 


[N(CH3)2  (CH)2N ] 








Dark-colored 


03° P20s5 7 powder 
24Mo0; 


Reaction of methyl violet 
with phosphomolybdic 
acid 


Color lakes and toners for 
— water colors, crayons, 
e 





Manganic acetyl! 
acetonate 


Mackenzie Chemical 
Anderson Chemical 


| 
Mn(OC = CHCOCH;); 


Brown og £3 solid 
M. P. = 172C 


Reaction of a manganese 
salt with acetylacetone 
and sodium carbonate 


$8.75 Dev. 





bis-d 
(MANEB) 


Rohm & Haas 


CH,NHCSS 
\ 


Mn 


CH,NHCSS 


Brown powder 
M. P. = d. 


Reaction of disodium 
ethylene _ bis-dithiocar- 
bamate with manganese 
salts 


$0.86 Comm. 


Foliage fungicide 





Methyl cyclopentadieny! 
manganese tricarbony! 


Ethyl Corp. 
AK-33X 


CsHsCH;Mn(CO)s 


Reaction of methyl cyclo- 
pentadiene with man- 
ganese carbonyl 


Gasoline additive 





Ferric acetyl acetonate 


Mackenzie Chemical 
Anderson Chemical 


CH; 


| 
Fe (OC = CHCOCH;); 


Yellow powder 
M. P. = 182 C 


Reaction of ferric sulfate 
with acetyl acetone and 
sodium carbonate 


Solid-fuel additive catalyst 





CH = CH 


Du Pont 


CH=CH 
\ / 
CH—Fe—CH | 


CH=CH 


Orange-yellow crys- 
talline solid 
M. P. = 173 C 


Reaction of ferris chlor- 
ide with cyclopentadieny! 
sodium 


Combustion improver 





Ferric dimethy! dithio- 
carbamate 
(FERBAM) 


Du Pont 
F. W. Berk 
Anderson Chemical 


('(CHs)2N CSS] aFe 


Black powder 
M. P. = 190 C 


with ‘decomp 


Reaction of sodium di- 
methyl dithiocarbamate 
with ferric compounds 


$0.39 Comm. 
76% wetable 
powder 


Foliage fungicide 








tron carbony! 


General Aniline 


Viscous amber yel- 
low liquid (pyro- 
phoric) 

B. P. = 103 C 


Reaction of carbon mon- 
oxide on iron with am- 
monium hydroxide 


Comm. 


For production of powdered 
= for cores in high-frequency 
coils 





Mackenzie Chemical 


L 
Co(OC = CHCOCH;); 


Dark-green crystals 
M. P. = 240.5C 


Reaction of coaltous 
carbonate with acetyl 
acetone and peroxide 








Advance Solvents 
Harshaw Chemical 
Nuodex Products 
Witco Chemical 
Ferro Chemical 


CH2,—CH(CH,)nCO0O 
/ 
H.C 
\ 
CH2,—CH, 


Bluish-red solid 


Reaction of cobalt sulfate 
with sodium naphthenate 


Paint drier 





Nickel carbony! 


International Nickel 


Ni(CO), 


Yellow volatile 
liquid 
B.P. = d 


Reaction of carbon mon- 
oxide with finely divided 
nickel 


Used captively 
only 


In the Mond process for nickel 
production 





Nickel acety! acetonate 


Mackenzie Chemical 


CH; 


| 
Ni(OC = CHCOCH;), 


Green crystals 
M. P. = 228 C 


Reaction of nickel chlor- 
ide with acetyl acetone 
and NH3 


Dev. 
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TENNESSEE CORPORATION 





A product of highest 
purity particularly 
recommended for its 
properties as a reducing 
agent, preservative, 
antichlor and pH 
control. 

This versatile chemical 
of many uses is efficient 
and economical, and is 
utilized in many 
manufacturing 
processes—Investigate 
the possibilities of 
Tennessee’s Liquid 
Sulfur Dioxide in your 
processing. Let us 
discuss these 
possibilities with you. 


Make request for further information 
on your firm's letterhead. 





Liquid 


yk P/9 
Gilet 
~_ uy 


* SO. * 


Available in 
© CYLINDERS 
e TON DRUMS 
© TANK TRUCKS 
e TANK CARS 


For full product listings see 
our inserts in CHEMICAL 
WEEK BUYERS’ GUIDE, 
Pages 173-176 or 

CHEMICAL MATERIALS 


612-629 Grant Building, Atlanta 3, Georgia 





of magnetic recording tape and as 
dielectric coating in other electrical 
applications; it also forms thixotropic 
gels. 

Certain metal organics — espe- 
cially the magnesium Grignards— 
have long been recognized as com- 
mercially important intermediates in 
synthesis of other chemicals that are 
not metal organics; often overlooked 
is the variety of ways in which metal 
organics are used as stepping stones 
to other metal organics. 

For example, magnesium Grignards 
such as methylmagnesium chloride 
and phenylmagnesium chloride are 
used to make methyl- and phenyl sili- 
cones and silanes. 

Diethyl zinc is used to make fungi- 
cides—e.g., ethyl mercuric chloride; 
Ethyl Corp.’s new tetraethyl lead 
process utilizes diethyl cadmium as 
intermediate ethylating agent; tetra- 
ethyl lead is used as an alkylating 
agent in making alkyl mercurials from 
mercury salts. 

Triethyl aluminum is used to make 
triethylborane, diethyl zinc and tetra- 
ethyl lead (new Ziegler process). Fer- 
rocene is made from cyclopentadieny] 
sodium. 

Organo-Aluminums: Other com- 
pounds—notably triethyl aluminum 
(TEAL) and triisobutyl aluminum 
(TIBAL)—are now riding the crest of 
popularity as established catalysts in 
Ziegler polymerization processes. 

Demand for the catalysts will, of 
course, depend on what types of poly- 
mers are made. In case of stereo- 
specific Ziegler and Natta polymers, a 
polymer ratio of 1,000 to 1 is as- 
sumed (but 500 to 1 is practical); 
this means that 1 lb. of catalyst will 
produce 1,000 lbs. of polymer. 

Combined production of polyethyl- 
ene, polypropylene, poly-1-butene, 
polyisoprene and polybutadiene may 
reach the 1-billion-lbs./year level soon 
and consume 1 million lbs./year of 
TEAL in the process. Polyethylene 
output alone is expected to climb to 
some 1.7 billion lbs./year by ’65 (CW, 
May 9, ’59, p. 82); conservative pre- 
dictions put polypropylene output at 
420 million lbs. by that time (CW, 
Nov, 14, ’59, p. 67). 

Hercules Powder originally was sole 
licensed U.S. producer, of aluminum 
trialkyls for sale (under Ziegler pat- 
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ents). Hercules and Stauffer Chemical 
have since formed a joint company— 
Texas Alkyls Inc.—to make aluminum 
alkyls; a $1-million, 2-million-lbs./- 
year plant went onstream in late ’59 
on the Houston Ship Channel in Texas. 
It’s now turning out triethyl- and tri- 
isobutyl aluminum; meanwhile facili- 
ties are being expanded for manufac- 
ture of other aluminum trialkyls, 
aluminum alkyl chlorides and hy- 
drides. 

Others interested in production of 
aluminum alkyls include Ethyl Corp. 
(the firm has advertised aluminum 
alkyls for sale and is jockeying for 
improved patent position) and Union 
Carbide. 

Use of triethyl aluminum isn’t 
limited to polymerization reactions; 
Continental Oil’s process for making 
Alfol straight-chain primary alcohols 
(the firm’s new plant is due onstream 
in °61) will use TEAL as intermedi- 
ate. The compound will also be used 
to make alpha-olefins. 

There are, of course, other alumi- 
num organics—besides TEAL and 
TIBAL—which have catalytic pro- 
perties. Some now available in devel- 
opment quantities: diethyl aluminum 
chloride, diethyl aluminum hydride, 
tripropyl aluminum, triisohexy! alum- 
inum. 

Aluminum isopropylate (aluminum 
isopropoxide) is made on commercial 
scale, for sale, by Chattem Chemi- 
cal, Anderson Chemical Division of 
Stauffer, and WHarshaw Chemical. 
The compound is used as a specific 
reducing agent of aldehydes and ke- 
tones (Meerwein - Ponndorf - Verley 
method). 

Harshaw has also developed an 
aluminum chelate based on alumi- 
num isopropylate; it may find use as 
a cross-linking agent, as hydrophobic 
intermediate, drying oil modifying 
agent, adhesion promoter. 

One intriguing noncatalytic use 
for organo-aluminums is in pyro- 
phoric (self-igniting) fuels in ramjet 
missiles and high-altitude, jet-flame 
sustainers in turbojet engines. 

They may also become important 
in production of other metal organics 
of tin, silicon, lead, zinc, boron. Cer- 
tain aluminum organics may be used 
for gas plating of aluminum on steel, 
production of fine aluminum powder 





SILICONE NEWS from Dow Corning 


Better Foam, Better Profits 


New Silicones Assure Production Of 
Top Quality Polyurethane Foams 


Whether you make prepolymer or one-shot polyurethane foam — rigid or 
flexible there’s a Dow Corning silicone additive to help you produce 
uniform foam consistently. These silicone additives take the guesswork 
out of production. They show no variation from lot to lot and perform 
exactly the same, time after time to help you step up production efficiency 
. . . build up repeat sales and improve profits. 


Ease of handling is another benefit you get with a Dow Corning silicone 
additive. Other worthwhile features are lower foam density, better foam 
stability, and lower costs through effectiveness at lower concentrations. 


Dow Corning’s leading specialty is research and development in the field 

of silicone chemistry. That’s why our chemists are able to provide you 

with the newest technical information about the use of silicones in For more information about silicone addi- 
polyurethanes . . . to provide you with new and better materials like tives for polyurethane foams, phone the 
Dow Corning 199, the silicone-glycol copolymer for flexible, one-shot Dow Corning office nearest you or write 
polyurethane foam and for rigid, prepolymer foam. Dept. 2209, 


Free, new brochure— 

“How Silicones Work for the CPI” 
Write Dept. 2209. 

a hae Dow Corning CORPORATION 

MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. Cc. 
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New Booklet On 


FOonoamp 
02-02 TH 


Valves & Complete 
Containers 


To up-date your knowledge of 
what’s new in aerosol dispensing and 
packaging, send for this free Risdon 
booklet. It covers the complete Risdon 
line in 16 colorful, illustrated pages. 
Helps you to select the type of Risdon 
valve or dispenser best suited for your 
product whether packaged in glass, 
metal or plastic. 


— fer Metal Containers 


See e 


Includes details on Risdon’s GB 
Valve, Micro-Mist® Valve, small and 
large capacity metering valves, 5210 
Valve, special actuators and on Risdon’s 
line of complete aerosol-dispensing con- 
tainers. Actual size illustrations show the 
Mini-Mist@ and Vaniti-Mist ® refillable 
containers and the Handi-Mist® non- 
refillable package. 


Send For Your Free Copy 


THE RISDON MANUFACTURING CO. 
AEROSOL DIVISION 
NAUGATUCK, CONN. 


| 
} 
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for explosives and high-energy fuels, 
and as reducing agents—alkyl alumi- 
num hydrides, for example, are rela- 
tively inexpensive ($2/lb.) replace- 
ments for more expensive ($10/Ib.) 
lithium aluminum hydride and sod- 
ium borohydride. 

Boron Breakthrough Delayed: Bo- 
ron-based fuels have suffered a 
decided setback due to the recent 
military cancellation of orders. 
Nevertheless, these fuels are not be- 
ing counted out; they have about 
40% higher energy content than the 
best available jet fuel. (Boron fuel 
has a heat content of 25,000 Btu. Ib. 
of fuel, compared with 18,000 Btu. 
for conventional jet fuel.) 

Both plants of Olin Mathieson and 
Callery Chemical were shut down 
because cost of the boron fuels was 
20-50 times more than for hydrocar- 
bon fuels. However, the U.S. Indus- 
trial Chemicals-American Potash and 
the Stauffer-Aerojet ventures are 
moving toward new pilot plants and 
new processes. Estimated costs of 
using at least one of these processes 
are quite attractive and may, in 
large-scale production, compare fa- 
vorably on a Btu. basis with con- 
ventional fuels. 

(Incidentally, triethylborane is also 
one of the compounds proposed as 
fuel for the Air Force’s new target 
drone missiles, the Redhead and the 
Roadrunner.) 

Of the present commercially avail- 
able metal organic compounds of 
boron, methylborate is probably most 
widely used. Aside from captive use 
to make high-energy boron fuels, it’s 
used extensively in gas-brazing fluxes, 
as inert gas blanket in metal treating, 
as Lewis acid catalyst, neutron detec- 
tor, component in azeotropic systems 
for hydrocarbon purification, specific 
solvent, liquid source of boron oxide, 
and in testing prototype aircraft en- 
gines for eventual use with high- 
energy boron fuels. 

Producers of methylborate 
Anderson Chemical, 
Trona, Metal 
Montrose. 

Trimethoxyboroxine a_high- 
boron-content derivative of methyl- 
borate—is also used in these fuel ap- 
plications, and as a fire extinguisher 
fluid for metal fires. 


are 
Pacific Coast, 
Hydrides, Callery, 


74 CHEMICAL WEEK September 17, 1960 


Another commercially important 
boron organic is Sohio’s boron addi- 
tive, a complex glycol borate; it’s 
now also used by DX Sunray and 
Richfield Oil. 

Meanwhile a host of other boron 
organics are either used in limited 
quantities for special purposes (e.g., 
sodium tetraphenylborine, a gravime- 
tric reagent for potassium, etc.) or 
are offered to the CPI in develop- 
mental quantities. 

These include other alkyl borines 
and boroxines, some alkyl and aryl 
boronic acids, substituted borozoles 
derived from the parent compound, 
borozole (B,N,H,), which is very 
similar to benzene (they are isoelec- 
tronic and have approximately the 
same molecular weights). 


SODIUM AND LITHIUM 

Sodium organics are commercially 
important primarily as intermediates 
in synthesis of other compounds, espe- 
cially for use in pharmaceuticals and 
insecticides. Much of the estimated 
15-million-lbs./ year demand for sodi- 
um alcoholates (alkoxides) is for cap- 
tive production of fatty alcohols by 
reduction of hydrogenated tallow and 
coconut oil. Some sodium alcoholates 
are, however, sold on the open mar- 
ket. 

In general organo-sodium com- 
pounds haven’t done well. The poten- 
tial 10-million-lbs./year demand for 
disodiooctadiene in manufacture of 
isosebacic acid disappeared when U.S. 
Industrial Chemicals “temporarily” 
closed its isosebacic plant at Tuscola, 
Ill., in °59. If isosebacic acid comes 
back—as USI believes it will—the 
sodium organic will come into its own. 

The lithium organic attracting most 
attention at the moment is n-butyl 
lithium (dissolved in normal heptane); 
it’s aimed mainly for use in stereo- 
specific polymerization of butadiene 
and isoprene. 

Firms making the chemical are 
Foote Mineral, Lithium Corp. of 
America, American Potash, Anderson 
Chemical. 

High price has been a handicap and 
producers must emphasize n-butyl 
lithium’s unique performance charac- 
teristics. However, earlier this year 
(CW Market Newsletter, March 26) 
one producer cut the price of the com- 





WHAT'S NEWS IN RUBBER 
yee 
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ENJAY BUTYL 


makes possible this new acid-proof hose 


THE LINER: When made of Butyl 
rubber, it offers high resistance to 
oxygen-containing hydrocarbons: 
alcohols, esters, ethers, and acetones 
and to phosphate esters, animal and 
vegetable oils. It is also resistant to 
most acids at room and elevated tem- 
peratures and many salt solutions 
up to 200°F. 


THE JACKET: Also fabricated from 


Butyl rubber for optimum resistance 
to acids and other chemicals. This 
tough, abrasion-resistant jacket pro- 
vides outstanding resistance to heat, 
ozone, weathering and moisture. Be- 
cause Buty] does things no other rub- 
ber can do, it improves many products. 
To find out more about this versatile 
rubber, contact the nearest Enjay 
office. Home Office: 15 West 51st 


Street, New York 19, N. Y. Other 
Offices: Akron * Boston * Charlotte 
Chicago * Detroit * Houston * Los 
Angeles * New Orleans * Plain- 
field, N. J. * Tulsa 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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What makes 


unique in 
CHEMICAL 
SALES? 


If you are a producer of chemical or 

pharmaceutical intermediates, who 
would like to pass the entire mar- 
keting function along to experts; 
R. W. Greeff provides a unique 
service for companies like yours. 


R. W. Greeff does everything for you 

that relates to marketing—and does it 
more economically than you can 
yourself: 


sells your product under your 
name. 


handles billing, assumes credit 


risks. 


advertises, promotes markets, does 
market research. 


provides customer service and 
gives you the experience so gained. 


attends industry meetings and 
reports on them to you. 


gives you complete reports on 
sales, customer situations and pros- 
pective business. 


can obtain custom manufacturing 
suitable to your facilities. 


Market knowledge and experience 
that would take decades to acquire 
become available to you immedi- 
ately. You are free to concentrate 
full time on research, develop- 
ment, production. 


A call or letter will bring an R. W. 
Greeff man to your office. He will 
be happy to work with you, and 
share with you R. W. Greeff’s 80 
years of experience in chemical] 
marketing. 


R.W,,? 
/ (ceff- 
’. 2 OF © Pays 


-Tetel t Plaza 
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pound from $18.50/lb. to $12/Ib. in 
lots of 500 lbs. or more; since then 
the price has dropped still lower and 
some firms reportedly are now selling 
at less than $9/Ib. 


MERCURY: UP AND DOWN 


Mercury organics—first prepared 
about a century ago—have long been 
on the consumer market in the form 
of household antiseptics such as Mer- 
curochrome (the disodium salt 
of dibromohydroxymercurifiuore- 
scein), Metaphen (anhydride of 4- 
nitro-3-hydroxymercuri-o-cresol) and 
Merthiolate (sodium ethylmercurithio- 
salicylate). Although still in use to 
some extent because they are non- 
irritating, their market is on a rapid 
decline because of competition from 
more effective materials—e.g., hexa- 
chlorophene, antibiotics. 

Mercurials are also used as diuret- 
ics; most effective compounds are 
methoxymercuration products of allyl 
amides such as Mercuhydrin (sodium 
3 - hydroxymercuri-2-methoxypropyl- 
succinylurea) and Chlormerodrin (3- 
chloromercuri - 2 - methoxypropy- 
lurea). 

Whereas many medicinal markets 
for mercury organics are declining, 
pesticide uses are growing. Some uses: 
methyl mercuric hydroxide is used on 
seeds to prevent wheat smut; phenyl 
mercuric acetate is used as antibac- 
terial agent in water-base paints, in 
control of weeds, turf and seed 
diseases, and in control of slime or- 
ganisms in pulp and paper processing. 

Phenyl mercuric acetate (PMA) is a 
major item among organic mercurial 
pesticides. Production increased to 
more than 1 million Ibs. in 58 (latest 
U.S. Dept. of Agriculture data avail- 
able), from 570,000 Ibs. in °57. A 
variety of other organic mercurials 
accounted for an additional 612,000 
lbs. of mercurial output in ’58, repre- 
senting a substantial increase from 
540,000 Ibs. in °57. (Incidentally, 
USDA reports that 476,520 Ibs. of 
mercury metal—12.1% of total U.S. 
consumption—were used to make 
pesticides in °58.) 

Pesticide Problem: Use of metal 
organics for seed treatment (as fungi- 
cides) is expected to hold up well; but 
metal organics used as foliage pesti- 
cides are facing an uphill fight. 
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There’s a good chance that these mar- 
kets will dwindle significantly—with 
possible exception of tin organics for 
which some experts profess consider- 
able optimism. 

Like many other types of pesticides, 
metal organics are bound to be af- 
fected by growing concern about pest- 
icide residues on foodstuffs (as 
emphasized last year by the cran- 
berry fiasco). 

Nonetheless there’s no real fear that 
metal organics will be completely 
eliminated from the agricultural scene, 
even in foliage pesticide applications. 


ARSENIC: JEKYLL-HYDE 

For years, markets for organic arse- 
nic compounds have fluctuated er- 
ratically, largely because of periodic 
military needs. Lewisite—the poison 
gas made in volume for both world 
wars but never used—is chlorovinyl- 
dichloroarsine. Other arsenic-based 
war gases are diphenylchloroarsine 
(Blue Cross) and phenarsazine chlo- 
ride (Adamsite). 

Commercial uses for arsenic or- 
ganics have grown modestly but 
steadily, although individual com- 
pounds in some cases have suffered 
competitive pressures. Case in point 
is disodium methyl arsonate, a com- 
mon ingredient in crabgrass killers; 
output of the chemical dropped from 
618,000 Ibs. in °57 to 368,000 Ibs. in 
*58 (59 data is not yet available). 

The decline probably results from 
competitive pressures of new chemi- 
cals such as chlordane and to some 
extent from inorganic arsenic com- 
pounds (e.g., lead arsenate, sodium 
arsenite, tricalcium arsenate). But as 
a group organic arsenicals aren’t to 
be written off yet for herbicides, for 
example; one new crabgrass formu- 
lation contains 8% (by weight) of 
octyl ammonium methyl arsonate 
and 8% dodecyl ammonium methyl 
arsonate — that represents about 
4.2% of elemental arsenic content. 

Organic arsenic compounds go 
into a number of other uses such as 
veterinary treatment of parasitic dis- 
eases of chickens. Historically nota- 
ble is Paul Ehrlich’s Salvarsan 606 
(3,3’ - diamino-4,4’ - dihydroxyarseno- 
benzene), the curative for parasitic 
diseases such as syphilis and sleeping 
sickness. Admittedly this and similar 





“DOCTOR— 


/ have detergency anemia. | feel too 
weak to get the job done. 
/ am too cloudy to sell. 


/ need help!” 








‘Since | tried your treatments, 
/ feel freedom from turbidity— 
| wake up with extra detergency, 


and feel high solubility all the time.” 


“We have 
just the shot 
for you.” 


IL A. R. Maas Chemical Co. 
Division Stauffer Chemical Co. 
TODAY $4570 Ardine Street * South Gate, Calif. 


Gentlemen: Please send us information on 
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THE FLAME AND. THE FLASK 
Symbol of Quality 


- Hallco 
Glyceryl 
Esters 


¢ Mono & Di Esters 


¢ Neutral or dispersible by 
direct esterification 
and/or by glycerolysis 


¢ Special glyceryl esters 
made to specification 





Vegetable and animal origin 


LAURATES 
OLEATES 
RICINOLEATES 
STEARATES 
TALLATES 
OTHERS 


For complete information and 
prices, write or phone 


Se CP Hall G 


of Illinois 
CHEMICAL MANUFACTURERS 





5251 W. 73rd St., Chicago 38, Illinois 
NEWARK * AKRON «+ CHICAGO 
MEMPHIS * LOS ANGELES 
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compounds are gradually being re- 
placed by newer drugs. 

High toxicity often prevents use of 
otherwise effective drugs. Some anti- 
mony compounds, for example, are 
effective against spirochetes and 
trypanosomes but can’t be used be- 
cause they are too toxic. Most widely 
known organic antimony compound 
is potassium antimony] tartrate — 
vetter known as “tartar emetic.” It 
vas used extensively to combat 
Leishmania parasites and _ schisto- 
zomes but has been replaced in the 
past few years by two new antimony 
organics, stibamine glucoside (Bur- 
roughs Wellcome Co.’s Neostam) 
and sodium antimony _bis-pyro- 
catechol-2,4-disulfonate | (Winthrop- 
Stearns’ Fuadin); the latter com- 
pound is also used by veterinarians to 
control dog and sheep filaria. Another 
antimony compound, sodium p-sti- 
banilate, is used for treatment for 
kala azar—a parasitic disease common 
in southern Asia. 

Organo-bismuth compounds _re- 
emble those of antimony but are 
considerably less stable; nondrug 
commercial applications have _ not 
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Meet the Author 


Amos R. Anderson is president and 
technical director of Anderson Chem- 
ical Division of Stauffer Chemical Co.; 
he is also president and chairman of 
the board of Texas Alkyls, Inc., which 
is owned jointly by Stauffer and 
Hercules Powder. 

After earning a B.S. (in '42) from 
Adrian College and pursuing gradu- 
ate studies at Ohio State University, 
“Andy” Anderson did catalytic re- 
search for Girdiler Corp. In '44 he 
joined the Navy but was released 
from active duty to work on the 
Manhattan Project. This was followed 
by a short research stint with Parker 
Rust Proof Co. 

In '46 Anderson organized Anderson 
Laboratories, which in ‘59 — then 
known as Anderson Chemical Co. — 
was merged with Stauffer. As key 
man in the 14-year-old metal organ- 
ics manufacturing firm he is well 
qualified to speak authoritatively 
about current and future metal or- 
ganic markets. 


yet developed although some _bis- 
muth-vinyl derivatives may become 
of value for polymer and copolymer 
formation through their vinyl groups. 

Pharmaceutical use of bismuth or- 
ganics—mainly in treatment of in- 
testinal infections—started in 1921; 
the chemicals were soon found to 
have both spirocheticidal and spiro- 
chetostatic effects and consequently 
were used worldwide in the treat- 
ment of syphilis. Some are still in 
use—e.g., bismuth subsalicylate and 
bismuth sodium thioglycollate (Thio- 
Bismol, made by Parke, Davis). Their 
use has also extended to veterinary 
desiccants and astringents, and for 
treatment of dyspepsia and diarrhea. 


TRANSITION TRENDS 


A large number of elements—in- 
cluding the so-called transition ele- 
ments — were  back-benched by 
organo-metallic chemists until about 
’47; since then, several important de- 
velopments have helped bring these 
elements to the fore. 

Discovery of sandwich-type com- 
pounds (see chart, p. 55)—in par- 
ticular, dicyclopentadienyl iron (fer- 





METAL ORGANICS 


rocene) by Kealy Pauson and Mil- 
ler/Tabboth Tremain — opened up 
an entirely new phase of metal or- 
ganic chemistry. 

Metal organic chemistry was given 
another push through discovery of a 
practical method of producing alkyl 
titanates (by Nelles of I.G. Farben- 
industrie) followed by applications 
developments by Du Pont, National 
Lead, and others. 

Another boost came from discov- 
ery, by Ziegler and Natta, that ole- 
fins could be polymerized at low 
pressures, using catalyst systems com- 
prising in part the transition elements 
in various organo-metallic combina- 
tions. 

Listing commercial applications of 
all metal organic compounds of all 
transition elements would be a major 
undertaking; but a mention of se- 
lected examples will serve to reveal 
the wide range of applications and 
commercial significance of these 
compounds. 

Iron, Manganese, Zinc: Industrial 
significance of these three metals—in 
metal organic compounds—is under- 
scored by the 8-10-million-lbs./year 
sales of three compounds used as 
foliage fungicides: manganese ethyl- 
ene bis-dithiocarbamate, ferric di- 
methyldithiocarbamate, zinc ethylene 
bis-dithiocarbamate. 

Iron metal organics are of partic- 
ular interest because of low cost 
factors. Discovery of ferrocene—and 
its ability to promote nearly smoke- 
less combustion of organic materials, 
e.g. fuel oils—spurred the synthesis 
of a flood of new derivatives of the 
compounds; so far only a few have 
reached commercial stage. Recently 
synthesized silanoxyl ferrocenes may 
have potential uses as high-tempera- 
ture stable fluids for military and in- 
dustrial purposes. 

More familiar on the industrial 
scene are such iron organics as the 
ferric alkoxides (notably ferric ethox- 
ide, isopropoxide, and n-butoxide) 
used as polymerization catalysts, res- 
in-hardening agents, paint and var- 
nish formulation. 

Ferric salts of organic acids are 
used in pigmented films for organic 
coating compositions; ferric formate 
is used to make finely divided metal- 
lic iron (for magnet making); ferric 


stearate is an additive for oil-base 
drilling fluids. The iron chelate of 
ethylenediamine tetra-acetic acid is 
used to correct chlorosis (iron defi- 
ciency) in plants. 

Another commercial manganese or- 
ganic is methylcyclopentadienyl man- 
ganese tricarbonyl; because it’s non- 
toxic, it can be used in unlimited 
quantities as antiknock supplement to 
tetraethyl lead. Ethyl Corp. makes 
the compound (called AK-33X) at 
Orangeburg, S.C. 

Cobalt and Nickel: A host of metal 
organic compounds of cobalt and 
nickel have been made; many are of 
commercial importance, add up to a 
10-15-million-lbs./ year market. 

These include carboxylic acid salts 
used as paint driers and catalysts, 
carrying agents for polyester resins, 
surface detackifiers for polymerized 
and saturated hydrocarbons; most 
commonly used are the octoates, talo- 
ates, naphthenates. Nickel formate 
and acetate are sources of nickel metal 
for hydrogenation catalysis. 

Nickel and cobalt chelates have 
various industrial uses. The acetyl 
acetonates, for example, improve sta- 
bility and air hardening of plastics 
and adhesives, may be used as cata- 
lysts, fuel additives, gaseous nickel 
plating of aluminum. 

Salicylaldehyde ethylenediamine co- 
balt (Salcomine)—also a chelate—is 
an effective accelerator for vulcaniz- 
able organic polymers, aid air oxida- 
tion of mercaptans in petroleum, re- 
moves dangerous peroxides from sol- 
vents. 

Nickel chelates of methyl metha- 
crylate copolymer and chelates of 2 
(phenylazo-p-cresol) and phenylazo-2- 
naphthol protect synthetic rubber 
from ultraviolet-light degradation, are 
thermal antioxidants in polymers. 

Cobalt and nickel form a host of 
other compounds of commercial or 
development interest; they range from 
cobalt complex of ethylene bis-(imi- 
dodiacetic) acid-used to stimulate pro- 
duction and regeneration of human 
blood—to cobalt and nickel phthalo- 
cyanines, which behave as semicon- 
ductors at elevated temperatures. 

Titanium, Zirconium: Titanium or- 
ganics are rapidly finding many in- 
dustrial uses. Butyl titanate, for ex- 
ample, was first used to check cracking 
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How can you use 


new 
Liquithane* 


Here are just a few ways 
you can apply Liquithane, 
Berkeley's new eutectic 
liquid mixture of ethyl and 
methyl urethanes: 


—as a solvent for or- 
ganic compounds, re- 
CryStallization, polymer 
processing, paints, lac- 
quers,. 

—as a raw material for 

higher molecular 

weight  carbamates, 
new chemicals, poly- 
mers. 


*Trademark 
Patents Pending 


For commercial quantities 
of Liquithane, samples or 
technical data, phone our 
sales agent in New York, 
Millmaster Chemical Corp., 
MU 7-2757, or write to .. 


Berkeley 
Chemical 
Corp. 


“agg os en 


é 


a 


\, Berkeley Heights, N.J. 4 
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LUBRICITY... 


will it improve your products too? 


It's just one of the key Fatty Nitrogen prop- 
erties. Chemists have discovered that Fatty Ni- 
trogen Chemicals from General Mills can impart a 
valuable lubricity factor to many products. For 
example, Aliquat H226 ((dihydrogenated tallow) di- 
methyl ammonium chloride) ionizes to produce fatty 
cations which adsorb on the negatively charged sur- 
faces of textiles lubricating the individual fibers and 
conferring softness. Both in home and industrial 
laundries, the treatment of fabrics with Aliquat H226 
—based softeners improves the drape and hand, speeds 
drying and makes ironing easier. An added plus— 
static electricity problems with synthetic fibers are 
minimized. If lubricity would improve your product 
or process, check General Mills Fatty Nitrogens. 


Send for a new 40-page technical bulletin, 
“Fatty Nitrogen Chemicals for Industry.” 
Write to General Mills Chemical Division, 
Kankakee, Illinois. 


SALES OFFICES: New York, Boston, Philadelphia, Cleveland, 
Charlotte, San Francisco, Houston, Los Angeles, Kankakee 


Fatty Nitrogen Chemicals e Versamid® Polyamide Resins « 
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'\W” SURFACE FILMING 


GenEpoxy® Epoxy Resir . 


Other Key Fatty Nitrogen Properties: 


forms a monomolecular film 
on metals that protects against corrosion. 


“SELECTIVE ADSORPTION-~adsorbs on certain 
non-metalic mineral surfaces enabling the separation 
of ore components. 

” SOLUBILITY characteristic solubilities in a variet y 
of polar and non-polar solvents. 

“SURFACE ACTIVITY 
ting agents and detergents. 

“ BIOCIDAL ACTIVITY 


teria, fungi and algae. 


cationic emulsifiers, wet- 


inactivates certain bac- 


CREATIVE CHEMISTRY 
FROM GENERAL MILLS 
SERVES INDUSTRY WORLD WIDE 


CHEMICALS 


CHEMICAL DIVISION, Kankakee, Illinois 
and Tialnepantia, Mexico 


Genamid® Epoxy Curing Agent 





General 


Mills 


chemicals 
serve you 


important 
ways 


Industry has discovered that chemi- 
cals from General Mills can mean 
new and improved products, process 
speed-ups and lower costs. Here’s 
how General Mills can serve you: 


Quality Products. Modern 
facilities at Kankakee, Illinois and 
an outstanding team of engineers 
and chemists are coupled with a 
tight quality control and production 
testing program to assure absolute 
uniformity and high quality ... 
order after order. 


2. Imaginative Research. Con- 
tinuous investigation of Fatty Ni- 
trogen chemical potentialities is 
carried on both at the Chemical 
Division and the Central Research 
laboratories of the parent corpora- 
tion. The innovations coming out of 
this research are continually made 
available to industry. 


3. Dependable Supply. Produc- 
tion men recognize General Mills as 
a dependable source—all the time! 
Shipments from Kankakee move 
round the clock to meet delivery 
schedules—every time! 


4. Skilled Technical Service. All 
General Mills chemical sales repre- 
sentatives have specialized chemical 
educations plus solid backgrounds of 
field experience. In addition, a staff 
of Technical Service representatives 
is at your service. Both groups are 
eager to share their knowledge of 
Fatty Nitrogen Chemistry with you 
. .. to improve your product, to help 
you solve your problems. 
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and powdering of paints, is used in 
combination with aluminum powder 
in formulation of heat-resistant paints 
(for smokestacks, etc.), goes into anti- 
fouling compositions. 

Alkyl titanates in general are used 
as gelling, curing and drying agents 
for natural resins, epoxy resins, alkyls 
and silicones. Some types are good 
waterproofing agents, water repellants 
for leather, paper, textiles, masonry. 
About a carload/month of alkyl ti- 
tanates are now used as water re- 
pellants. 

Other uses of alkyl titanates: ad- 
hesion promoters (paints, plastic films); 
antibleeding agents (inks, dyes); poly- 
merization and cross-linking catalysts. 
Chloroalkyl titanates (along with 
aluminum alkyls) are used in poly- 
merization of ethylene, propylene, and 
other olefins, and in one method of 
preparing linear polycarbonates. Butyl 
titanate is a catalyst for preparation 
of phthalocyanines and inester inter- 
change reactions. 

Applications of zirconium organics 
—notably butyl zirconate—are finding 
applications similar to those of alkyl 
titanates; often they form more sta- 
ble compounds and complexes than 
the corresponding titanium chemicals 
and are preferred in many water-re- 
pellant formulations. 

And Many More: Random probing 
of the seemingly inexhaustible metal 
organics grab-bag turns up these fur- 
ther compounds that point up divers- 
ity of metal organic uses: 

Molybdenum nitrogen-bonded che- 
lates are used in lakes and toners for 
printing inks, crayons, toy enamels; 
other oxygen-bonded chelates go into 
metal coatings (phenolic complexes). 
Potential uses for molybdenum com- 
pounds range from dyes and catalysts 
to modified resins and vapor-plating 
applications. 


Water-soluble chromium complexes 
of carboxylic acids are sold by Du 
Pont (under the tradenames Volan 
and Quilon) as surface modifiers for 
finishing paper, glass fibers, leather, 
textiles, etc., to aid bonding of or- 
ganic coatings. 

Certain thermolabile organo-copper 
compounds, such as copper alkyls, 
may provide means of producing free- 
radical fuels for use in weapons. 

The commercial future of the metal 
organics industry must, of course, be 
based on continuing fundamental 
chemical research aimed at synthesis 
of new compounds and study of 
their properties. 

Research grants sponsored by 
chemical firms reveal the CPI’s aware- 
ness of this need. Recently, for ex- 
ample, Dow Corning awarded a $27,- 
380 grant to Lee Harry Sommer of 
Pennsylvania State University for sup- 
port of continued research on organo- 
silicon chemistry (Sommer has already 
synthesized and studied more than 
1,000 organo-silicon compounds). 

Another grant (of $22,192) was 
provided by Koppers Co. to Thomas 
Wartik—also of Penn State—for con- 
tinuance of research on boron and 
aluminum alkyl hydrides and related 
compounds. 

The supply of metal organics turned 
out by research laboratories are get- 
ting increasingly careful perusal for 
market development prospects; many 
compounds are still in the blue-sky 
realm and may never (as is likely 
with high-priced gold and silver or- 
ganics) reach volume markets, or will 
be developed for a long time. 

But from this storehouse many 
compounds will undoubtedly emerge 
rapidly into commercial importance 
as the metal organics business moves 
into the CPI as a major markets 
arena. 


Reprints of this report are available at $1 each 
(Special bulk rates on request) 
Please clip this coupon and send to: 


Chemical Week, Reprint Dept., Room 1200 
330 West 42nd St., New York 36, N.Y. 
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Dixie’s Morian, Priest and Bowen inspect plant expansion plans. 


Dixie: Maverick on the Move 


In the next few weeks Dixie Chem- 
ical Co, will put onstream a 2,800- 
Ibs./hour fractionating column at its 
15-acre Houston plant. This unit— 
along with a similar but somewhat 
smaller column to be installed later 
—will be used for the custom proc- 
essing of chemicals, It’s another stride 
by Dixie toward the role of chemical 
processor. 

Founded postwar as a distributor 
of industrial chemicals, the company 
has successively branched into other 
areas such as formulation of drilling 
mud and other oil-industry chemical 


specialties, filling of ammonia and 
chlorine cylinders, formulation of 
chemical specialties such as _penta- 
chlorophenol wood-treating chemicals, 
and custom processing of off-grade 
materials. In doing this the company 
has boosted sales to almost $2 mil- 
lion/year and put together a man- 
agement group that appears geared to 
handle sales far in excess of the firm’s 
present level. 

The New Look: Besides the in- 
stallation of the new fractionating 
columns, Dixie has made several 
moves this year that have pushed it 


deeper into processing. This spring, 
two vacuum flash stills of 1,300-lbs./- . 
hour and 660-Ibs./hour capacity 
were installed for the recovery and 
upgrading of chemicals by removing 
minor impurities. The larger unit han- 
dles mixtures of glycols from petro- 
chemical plants and oil refineries; the 
smaller unit is used in recovery of 
solvents such as ketones, alcohols, 
esters and other hydrocarbons from 
wash solvents used by paintmakers. 

More Manpower: Besides putting 
more equipment onstream Dixie 
Chemical has also made some signifi- 
cant moves on its management level. 
Last May the company appointed a 
new vice-president, Ken Bowen, 
placed him in charge of all petro- 
chemical processing operations, in- 
cluding supply, sales and engineering- 
design. Bowen was a former plant 
manager of Dow’s styrene operation 
at Freeport, and was also plant man- 
ager of Celanese’s Bishop, Tex., plant 
and a vice-president and general man- 
ager of Texas Butadiene & Chemical 
Corp. in Houston. 

Another fairly recent newcomer to 
the company is Jerry Priest, a physical 
chemist who formerly was with Hum- 
ble Oil & Refining. He joined Dixie 
in ’57 when the firm became a licensee 
of Humble for production of an oil- 
in-water emulsion used as a nonplug- 
ging oil well completion fluid. Priest, 
who did most of the development 
work on that process at Humble, set 
up for Dixie the necessary processing 
equipment to make the fluid. After 
getting this under way, he was named 
manager of research and development 
at Dixie, responsible for exploring 
opportunities for recovering and up- 
grading by-product, waste product and 
coproduct streams from chemical and 
petrochemical operations and oil re- 
fineries in the Southwest. 

Still a Distributor: Although the 
company is placing heavy emphasis 
on its processing potential, it isn’t 
abandoning its position as a distribu- 
tor of chemicals. It’s now selling 
about 130 different products from 
20 principal suppliers. About 60% 
of gross sales are under the Dixie 
label. 

Tracing Dixie’s evolution as both 
a distributor of industrial chemicals 
and as a custom processor of off- 
grade chemicals begins in °45, when 
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Specialists In Emulsion Polymers 





Leather Finish 
Formulation 
Problem? 


NEOCRYL 


Acrylic 


Polymer Emulsions 
Offer A Broad Range 


Of Performance 


Properties 


Low-temperature flexibility, hardness, 
plating, toughness, adhesion, gloss, 
water resistance and color permanence 

. all are typical problems that 
spurred the development of NeoCry] 
Polymer Emulsions. 


In addition, NeoCryl polymers are of 
very fine particle size, have excellent 
mechanical stability and are compati- 
ble with most compounding ingredi- 
ents. They level well and are highly 
resistant to water. Their fine particle 
size promotes excellent gloss and film 
integrity. 


Just published, we welcome you to 
write or call for a comprehensive 
technical bulletin that describes Neo- 
Cryl Polymer Emulsions for leather 
finishes. 


POLYVINYL CHEMICALS, INC. 
26-28 Howley Street, Peabody, Masachusetts 
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the company was started by Stanley 
C. Morian, it’s present president and 
controlling stockholder. He left his 
job as district engineer of the Dowell 
Division of Dow Chemical and — 
along with two incorporators and 
$10,000 capital—organized Dixie as 
a jobber-distributor of industrial and 
heavy chemicals used in the oil and 
petrochemicals industry, and specialty 
chemicals such as drilling muds. 

The first move away from that of 
chemical distributor came in °46, 
when Argentine quebracho—a source 
of tannins for use as a dispersing 
agent for oil field natural clay drilling 
muds—was in short supply and high 
priced. Dixie began developing a sub- 
stitute tannin from mangrove bark; 
later, using a licensed process, it turn- 
ed out a 66% sodium tannate solution 
by reacting caustic soda and pecan 
shell tannins. 

In ’SO the company acquired part 
of Mathieson Chemical Corp.’s chlo- 
rine and ammonia filling facilities, 
now has the largest cylinder filling 
operation in the Southwest. 

The company moved closer to 
chemical processing in °51, when it 
won a contract to supply 500,000 
gal. of emusifiable concentrates of 
toxaphene, aldrin and dieldrin. 

Some materials Dixie has process- 
ed or formulated on a custom basis 
for chemical companies in the South- 
west include such chemical special- 
ties as epoxy resin solutions, pesti- 
cides, detergents for milk processors, 
phosphate-chromium complexes and 
methanol-glycol solutions. 

Many of his customers, says Presi- 
dent Morian, began to ask if he 
might have “a little piece of equip- 
ment such as a vacuum unit that 
could clean up ‘dirty’ solutions.” So, 
he says, he added two, not one, vacu- 
um stills to his Dixie operation. 

Processing Promise: Morian tells 
CHEMICAL WEEK that Dixie “plans 
to continue to make the chemical dis- 
tributing end of the company strong 
—to complement our new interest in 
custom processing, upgrading and re- 
covery of specialty chemical mate- 
rials.” But it now seems that the com- 
pany’s biggest potential is in making, 
not selling, chemicals. If the company 
keeps up its present fast rate of 
growth, the near future should find it 
a potent contender for much of 
the reprocessing chemical business 
throughout the Gulf Coast area. 
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New Enzyme Entry 


A new enzyme for pharmaceutical 
use, and eventually for industrial ap- 
plications, will be entered in the $100- 
million enzyme market by Wallerstein 
Laboratories (Staten Island, N.Y.), di- 
vision of Baxter Laboratories (Mor- 
ton Grove, Ill.), in a few weeks. 

Cellase 1000 is claimed to be the 
first high-potency cellulolytic enzyme 
commercially available in the U.S. and 
the purest yet produced. A fermenta- 
tion product of aspergillus niger, the 
enzyme is described as a_ protein 
molecule, which depolymerizes cel- 
lulose. 

It is the third in a series of di- 
gestive enzymes developed by Waller- 
stein (others are Mylase 100 and 
Prolase 300). 

First, and probably most import- 
ant, use will be by pharmaceutical 
companies for products to aid diges- 
tion of cellulose. More specifically, 
Wallerstein envisions the product pre- 
scribed for people with ulcers, indi- 
gestion, malnutrition and bad den- 
tures. Geriatrics and pediatrics offer 
big potential use of the enzyme. 

Another possibility for Cellase 1000 
will be the food processing industry. 
The enzyme falls into a category al- 
ready accepted by the U.S. Food & 
Drug Administration for use in foods. 

Initial price is being quoted at $1/- 
gram or $454/lb. Wallerstein points 
out, however, that dosage would 
amount to only 1-4 milligrams. The 
company also plans to offer a tech- 
nical grade of the material, tentatively 
labeled Cellzyme, for industrial uses 
in the paper and textile industries 
No definite date has been set for 
introduction of the cheaper, impure: 
material; the company says it will be 
made available if interest develops. 

Cellase 1000 has a more exotic as- 
pect as well. It could have possible 
application for space travel in diges- 
tion of algae food sources. 

Several cellulolytic enzymes are 
currently being marketed in Europe. 
Farbwerke Hoescht AG. (Frankfurt, 
Germany) has been selling a product 
called Festal for three or four years, 
and Luitpold (Munich) is offering 
Luiszyme. Both products, however, 
are said to be mixtures of amylase, 
proteolase, and cellulase. Wallerstein 
reports that its Cellase 1000 is several- 
fold more potent than any European 
product. 
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Economical, efficient and versatile, CSC’s 2-Amino-2-methyl-1- SPECIFICATIONS FOR CSC AMP 
propanol is all these and more. AMP is the answer to the Neutral Equivalent 88.5-91.0 
emulsifier needs of quality latex paints. Economical — 150 gal- 

lons of paint requires only *4 of a gallon of AMP. As a pH itiaiditalaitinineees ote 
adjuster, AMP is the product of choice because of its mild Water, by Wt., max. 0.8% 
odor. Versatile-AMP is a solubilizer and dispersing agent as Distillation Range 156°C-177°C 
well as an emulsifier. See how low-cost AMP can work for you. below 161°C max. 10% 
Send for a sample and informative technical literature, today. above 168°C max. 5% 
Write: Industrial Chemicals Department, Commercial Solvents Odor Characteristic 
Corporation, 260 Madison Avenue, New York 16, N. Y. Non-volatile Matter by Weight, max. 0.005% 


COMMERCIAL SOLVENTS CORPORATION 
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Will your next Y-type compressor have all of these 


HIDDEN VALUES? 


Frankly, it won't! Twenty-four of the values contribute to Worthington Y-type 
compressor performance. The other is fictitious—to see if you know enough about 
compressor quality to identify it. See page 122 for the real fictitious feature. 

As you decide which 24 values are real, remember that they’re not the obvious 
characteristics that show up on pressure gauges or price tables. They are true 
“values” that reveal themselves in your maintenance records ten years hence— 
when you find out that “those Worthington’s are least expensive to run.”’ Next 
time you specify a compressor, please see your local Worthington representative. 
Worthington Corporation, Compressor and Engine Division, Buffalo, N.Y. 36-9 
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$1,000,000 ADDITION 
TO LABORATORY as- 


COMPOSITION TEST 
determines constitu- 
ents of molten iron 
in each ladle before 
any casting is poured. 


OPTIC COMPARATOR 
is used to check con- 
necting rod bolt 
threads for uniform 
angles, lead and form. 


MAGNAFLUX AND 
MAGNAGLO inspec- 
tions are widely used 
to expose surface im- 
perfections. 


of 
critical wearing sur- 
faces comptetely 
eliminates most start- 
up scuffing problems. 


sures sound equip- 
ment designs based 
on actual research. 


is f 2000 CRAFTSMEN, 
these units built by 
SELF-CLEANING OIL samemen whodesign 

FILTER turns continu- 


and build large 5000 
oysly to insure clean hp, 15,000 psi units. 
oW for pressure lubii- 


cating system. 


COUNTERWEIGHTED 
CRANKSHAFT elimi- 
nates vibration and 
insures a smoother 
operation. 


FAST SHIPMENT— 
two-stage 100-125 psi 
units are continuous- 
ly stocked items, for 
quick shipment. 


ACCESSIBILITY — 
valves, packing and 
main parts are easily 
observed and reached 
by operators. 


WATER-COOLED 
CRANKCASE keeps 
oil and compressor 
running gear at prop- 
er temperature. 
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CAPACITY CONTROL 
by-pass unloading, 
cool-operating suc- 
tion valve unloaders, 
3 step or 5stepoption. 


INTEGRATED DIV. in- 
cludes foundry, man- 
ufacturing, sales, 
service end engineer- 
ing in one location. 


oe Y 


DESTRUCTION TEST 
of complete com- 
pressor cylinders 
verifies engineers’ 
design calculations. 


pene, 


ASME DESIGN INTER- 
COOLER of straight 
tube construction ex- 
ternally mounted, is 
readily accessible. 


CHOICE OF DRIVE — 
Flange mounted, 
Multi-V belt or direct 
coupled with tapered 
shaft, easy mounting 


ARTICULATED CON. 
NECTING ROD re- 
duces crankshaft 
length, reduces weight 
and gives fewer parts. 


FEATHER VALVE — 
industry's preferred 
compressor vaive—is 
efficient, quiet, and 
low in maintenance 


SALES AND SERVICE 
INTEGRATION recog- 
nizes kinship of one 
to the other. One man 
administers both 


~s @ @e8Hm<«i eo 


HONING of connect- 
ing rod crankpin and 
crosshead pin ends 
results in tighter fits, 
no loose shells. 


PROFILOMETER in- 
spection of highly 
finished parts as- 
sures easy break-in 
and long life. 


ADJUSTABLE ROLLER 
MAIN BEARINGS fea- 
ture low friction losses 
which help to extend 
compressof life. 


PACKAGE UNIT 
shipped assembied — 
factory alignment un- 
changed end no fieid 
adjustment needed. 


REMOVABLE DOWEL 
locks piston rod to 
crosshead — prevents 
turning due to loos- 
ened crosshead nut. 


ULTRASONIC TEST — 
an advanced method 
of examining certain 
critical parts for in- 
ternal quality. 
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Highlights of the 138th National American Chemical Society 
meeting in New York this week: 





§ Reaction of polycyclic 1,3 conjugated compounds (obtained 
from conifers) with unsaturated polyesters provides new resins having 


unusual properties (e.g., light weight, high strength), according to U.S. 
Rubber’s Naugatuck Chemical Division. 


* Low-viscosity polyesters suitable for making high-solid, oxi- 
dizer-loaded urethane propellants include neopentyl glycol sebacate, neo- 
pentyl glycol azelate, neopentyl glycol dimer acid polyesters, tripropylene 
glycol azelate, etc., according to work at Aerojet-General Corp.’s Solid 
Rocket Plant (Sacramento, Calif.). Implication: the polyesters may also 
be suitable to prepare polyurethanes containing pigments, carbon black 
or fillers, for use in tiles, hoses, molded articles, tires, and the like. 


e Selenium and selenium compounds (e.g., dibenzylselenourea) 
in rubber compounding were investigated at Battelle Memorial Institute. 
Replacement of sulfur with selenium improved aging properties of SBR. 
Heat resistance of several polymers was improved by the compounds. 

e 

The volume of overseas work handled by British engineering 
firms is gaining on that of their U.S. competitors, says Britain’s Board 
of Trade. From March ’59 to March ’60, 67 British contractors handled 
$347.2 million of business in foreign countries, compared with an estimated 
$800 million handled by 300-400 American firms—increases since ’56 of 
about 80% for the British, about 10% for the Americans. Most of the 
British work is being done in Australia and Canada, where it amounts to 
about $36.4 million and $84 million, respectively. 





The McGraw-Hill Encyclopedia of Science and Technology 
debuts Oct. 3. Providing wide coverage of sciences and engineering, the 
15-volume, 8,500-page work will list at $159 until Nov. 15, then rise 
to $175. Text is supplemented by 9,700 illustrations. 

e 

Latest move in the TEL-TML affair: Du Pont will market a 
new gasoline additive called Tetramix, which the firm says appears to 
work better than either tetraethyl or tetramethyl lead (on a lead metal 
weight basis) at all concentrations. It’s a mixture of TEL, TML and 
methyl ethyl lead compounds. Commercial quantities are available from 
new facilities at Deepwater Point, N.J. (CW, Sept. 3, p. 23). Du Pont 
has applied for a process patent on the additive, which will be marketed 
along with Du Pont’s regular TEL and TML. 


As a large phosphate producer, North Carolina may soon be 
competing with Florida (CW, Aug. 27, 60, p. 69), if a still experimental 
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recovery technique proves out. According to State Geologist J. Stuckey, 
success hinges on an underground slurrying technique in which water is 
pumped down a 150-ft. drill hole to the phosphate veins and phosphate 
is washed up through an adjacent hole. Some 10 billion tons of phosphate 
would become available along the Pamlico River. 
e 

The U.S.’s first privately financed plutonium lab has been 

opened at Battelle Memorial Institute (Columbus, O.). Plutonium, now a 


by-product of uranium-fueled reactors, is considered the future fuel of 
choice. 





Six low-cost flame retardants for plastics, based on a new type 
of chemical reaction, are being offered in development quantities by Mon- 
santo Chemical Co. this week. They are organophosphorus compounds, 
trademarked Phosgard, made by use of three reactants: phosphorus 
chlorides or bromides, certain carbonyl-containing compounds, and esters 
of trivalent phosphorus acids. Suggested uses are in polystyrene, polyole- 
fins, phenolics, acrylics, epoxies, polyesters, polyurethanes, paper, rayon, 
and possibly in synthetic fibers. 





Process inventor: Gail Birum of Monsanto’s Research and 
Engineering Division (Dayton, O.). His preferred reagents in each of the 
three classes are chlorides of trivalent phosphorus, aldehydes, and trialkyl 
phosphites. Birum says extensive variations in end-products are possible 
by changing the reactants, particularly the carbonyl compounds. In the 
reaction, the halogen atoms bonded to phosphorus are replaced by phos- 
phinyl hydrocarbyloxy groups. 


A process that bypasses the Bayer process to recover alumina 
from clays has been developed by researchers at the Division of Mineral 
Chemistry, C.S.I.R.O., in Melbourne, Australia. Although the method 
is being kept secret because of patent confusion, the Aussies say it has 
“slightly higher” investment costs but lower operating costs than the Bayer 
process. Hints are that it can handle clays inferior to the bauxite required 
for the Bayer process. If true, the process may be a competitor for the 
North American Coal-Strategic Materials process that recovers aluminum 
sulfate from waste clay by-products of coal mining (CW, June 18, p. 164). 

e 

First step in Texaco’s new liquid propellants research for the 
Air Force will reportedly be a massive literature search. The $1.3-million 
contract calls for a comprehensive study of liquid propellants, their han- 
dling and storage problems. Besides being the largest research contract in 
the field yet awarded by the Air Force, the agreement represents a much- 
sought-after plum among CPI firms. The contract is considered an “in” 
to producing possible new propellants. 








According to L. C. Kemp Jr., vice-president in charge ot 
Texaco’s Research & Technical Dept., the firm’s search for the “ideal” 
propellant will cover “exotic” liquid fuels, oxidizers and monopropellants. 
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Vasco da Gama 
Sailed an 
uncharted route 


Vasco da Gama’s route to the wealth of the East was un- available from nearby supply points—in the type of trans- 
charted. But when it comes to chemicals, you can steer a portation equipment you require. 

sure ge > — raat uniform products when you To guard against contamination, Sinclair ships aromatic, 
ce ; ' . : 
use high quality Sinclair solvents. aliphatic and odorless solvents in three separate tank car 
Sinclair aromatic, aliphatic and odorless solvents set in- fleets used exclusively for this purpose. For prompt, de- 


dustry’s standards for quality. These Sinclair solvents are pendable deliveries, write or call... 


SINCLAIR PETROCHEMICALS, INC. 


Subsidiary of Sinclair Oil Corporation, 600 Fifth Avenue, New York 20, N.Y. 


PARAXYLENE (98%) ¢ PROPYLENE (99+ %) « DURENE (1,2,4,5-TETRAMETHYLBENZENE) e ANHYDROUS AMMONIA ¢ AMMONIUM NITRATE SOLUTIONS ¢ AQUA 
AMMONIA « NITROGEN FERTILIZER SOLUTIONS ¢ ALIPHATIC SOLVENTS © ODORLESS SOLVENTS « AROMATIC SOLVENTS ¢ HEAVY AROMATIC SOLVENT 
TOLUENE (NITRATION GRADE) ¢ XYLENE (FIVE DEGREE) « SULFUR « SULFONATES (OIL SOLUBLE) ¢ CORROSION INHIBITORS ¢ LUBE OIL ADDITIVES 
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FORESIGHT 


To accelerate and substantiate engineering 


and construction schedules... 


To reduce drafting revisions and eliminate 


costly field changes... 


To train eventual plant operators...thereby 
reducing initial investment cost, CATALYTIC 
and client personnel study a pre-construction 


model of the phenol expansion at Philadelphia 


CATALYTIC 
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for the PLASTICS AND COAL CHEMICALS 
DIVISION of Allied Chemical Corporation. 

This important phase of CATALYTIC pro- 
cedure demonstrates our ability to meet the 
urgent needs of modern industry. 

Our assignment on this significant new 
plant includes engineering, procurement and 
construction...another example of undivided 


responsibility. 


CONSTRUCTION COMPANY 
PHILADELPHIA 2, PENNSYLVANIA 


In Canada: Catalytic Construction of Canada, Limited; 
Sarnia, Ontario 
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Informing firemen of new hazards in fighting chemical plant fires is important management duty. 


Putting New Heat on Fire Fighting 


The firemen pictured here are 
learning about one of their most un- 
enviable possible jobs: fighting a chem- 
ical plant fire. And like many fire 
fighters — and chemical plant man- 
agers — they may soon be caught 
up in a controversy that seems certain 
to be fanned by materials and techni- 
ques now being introduced for use 
against chemical fires. 

For example, new choices are com- 
ing up in dry-chemical extinguishing 
agents. Sodium bicarbonate, the major 
ingredient of dry-chemical agents for 
many years, will face a challenge from 
potassium bicarbonate (CW Tech- 
nology Newsletter, Aug. 6) and a 
combination of monoammonium phos- 
phate, barium and ammonium sulfate 
and urea-formaldehyde resin. 

Other dry chemicals have been 
developed for special applications such 
as fighting metal alkyl (polyolefin 
catalyst) fires. Tests aimed at setting 
new standards for carbon dioxide ex- 
tinguishing systems have recently been 
conducted by Factory Mutual Labo- 


ratories. And rounding out the welter 
of new data for study: developments 
in fire-fighting foams, sprinkler sys- 
tems and fire-detection equipment, 
and findings from recent fires. 

Most fire protection experts agree 
with James Duggan — Union Carbide 
Chemicals’ director of safety and fire 
protection — that any discussion of 
fire-extinguishing materials and tech- 
niques is difficult because of inevitable 
controversy. The problem: to make 
presentations without appearing criti- 
cal of materials, equipment, techni- 
ques and the user’s judgment. 

Charles Anthony, chief chemist of 
Walter Kidde’s Aerospace Division, 
puts fire protection into the same 
touchy category as first aid, where 
there is often disagreement. 

Best Solutions: Chemical companies 
are faced with the problem of sifting 
available data, coming up with the 
best fire-protection system for their 
needs, then using their system to best 
advantage if a fire occurs. 

Duggan, who is also president of 


the Society of Fire Protection En- 
gineers, points out that qualified fire 
protection engineers are not plenti- 
ful. They have had to fight hard for 
profession recognition. And accredited 
courses in universities are lacking. 

Testing of materials, equipment and 
techniques is also a problem. Under- 
writers’ Laboratories testing is usually 
required for insurance purposes. But 
tests can often serve only to set min- 
imum requirements, keep marginal 
items out of use. Chemical plants, 
with their many special requirements, 
often call for more than UL-approved 
items. And using plant fire-fighting 
systems to best advantage calls for 
continual education and training of 
employees. 

The small company that can’t jus- 
tify having its own fire company faces 
one of the toughest challenges. How 
one such firm, Kay-Fries Chemicals, 
solves the problem, works with the 
local fire company is shown on p. 92. 

Purple K: Of the new choices on 

(Text continues on p. 94) 
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Drill starts with operator 
phoning alarm to firemen. 


Plant's fire brigade fights 


‘fire’ until firemen arrive. 


tee. | 
ewe 
tee 


After stowing gear, firemen tour plant, see problem areas. 


Work and Play 


On a recent hot, humid evening 
Kay-Fries Chemicals held its annual 
joint fire drill with the local volunteer 
fire company, Wayne Hose Co. of 
Stony Point, N.Y. 

For plant management, the drill 
served as a gauge of its fire protec- 
tion efforts, which, like that of most 








» aia 


Back at fire house, sandwiches anc 


Firemen hook up hoses (above) while Winfield and Fire Chief Gerry Martin direct operations (right). 


Weld Local Fire Fighters into Plant Safety Team 


small plants, is complicated by lack 
of a fire company of its own. For the 
fire company, the drill gave its vol- 
unteers a chance to test equipment on 
the plant site, become acquainted with 
the plant’s particular fire-fighting 
problems. 

And after the drill was over, plant 


beer finish drill. 


Drills’ trials give way to 
smiles of satisfaction. 








and fire company personnel relaxed, 
cemented relationships over beer and 
sandwiches at the fire house. 

This year Plant Safety Director Holt 
Winfield threw the firemen a curve, 
picked a hard-to-get-to location for 
the site of the mock fire. The firemen 
were not flustered, raced to a fire 


house in the next town to borrow a 
brand-new deck gun. 

Winfield’s one fear: complacency. 
Kay-Fries hasn’t had a fire in nine 
years. But, if the Stony Point firemen’s 
demonstration is any indication, com- 
placency may be the least of his 
problems. 














7 Sites with 4 
: PROCESSING 
and E =-FLUENT 


| WATER 


in tremendous volume 


Ask for details of 40 river sites with 
large acreage, plenty of fresh water 
for processing and disposal of effluent. 
All advantageously located in relation 
to rail, highway, water and air trans- 
portation, as well as all utilities. 
Write on your letterhead for recently 
published, illustrated book with topo- 
graphic maps of sites included. No 
obligation. 


ALABAMA 
POWER COMPANY 
Industrial Development Dept. 


BIRMINGHAM 2, ALABAMA 


banners ALD LLLP PPP — 





DOES YOUR 
PRODUCT 
REQUIRE A WAX 

WITH THESE 
QUALITIES? 


A tariness [Mf tow cost 
7 solvent retention [A Emusifiabitity 


Chemical Water 
inertness insolubility 


Solubility in 
hot solvents 


yf compatability Electrical 
with dyes and insulating 
other waxes capacity 


Then RIEBECK 
ROMONTA * 
MONTAN WAX 


is the wax you're looking for! This re- 
markable wax can be economically 
adapted for your industrial and manu- 
facturing requirements. For Free 
Sample and specifications, write 
today to: 


STROHMEYER & ARPE CO. 
Dept. C, 139 Franklin St., N.Y. 13, N.Y. 


Ease of 
Saponification 
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the way for fighting fires with dry 
chemicals, potassium bicarbonate, 
supplied by Ansul Chemical Co. (Mar- 
inette, Wis.), Chemical Concentrates 
Division of Baker Industries (Ft. 
Washington, Pa.) and The Fyr-Fyter 
Co. (Dayton, O.), is already being 
used on Navy helicopters for dropping 
onto fires. It’s called Purple K because 
of its color and glow it gives off on 
contact with fire, and has proved to 
be up to twice as efficient as sodium 
bicarbonate in some cases. 

But the material has yet to receive 
Underwriters’ Laboratories approval, 
isn’t in commercial use. There seems 
to be little doubt that UL approval 
will be obtained. Widespread commer- 
cial use is a clouded issue, however. 

There are reports that in tank-fire 
tests (commonly used for commercial 
testing), Purple K’s advantage is nar- 
row, or even nil. And, at a cost of 
about two-and-one-half times that of 
sodium bicarbonate, which is less than 
20¢/lb., there is some doubt that 
there will be many commercial takers. 

All-Purpose Extinguisher: The com- 
bination of monoammonium phos- 
phate, barium and ammonium sulfate 
and other ingredients is promoted as 
an all-purpose dry-chemical extin- 
guishing agent. 

Ordinary bicarbonate dry-chemical 
agents are suitable only for Class B 
(oil, gasoline, paint, etc.) and Class C 
(electrical) fires. The monoammonium 
phosphate combination is also rated 
for Class A (wood, cloth, paper, etc.) 
fires, is called an ABC agent. 

ABC dry chemicals have been used 
in Germany for several years, and 
Alim Corp. (New York) recently be- 
came the first to win UL approval 
for its ABC agent. 

All of the major dry-chemical 
suppliers, such as American LaFrance 
(Elmira, N.Y.), Ansul, General Fire 
Equipment (Culver City, Calif.), Wal- 
ter Kidde & Co. (Belleville, N.J.) 
and Chemical Concentrates, which 
mainly sells to other suppliers, are 
on the verge of receiving UL approval. 

But reaction so far is only luke- 
warm. Some firms point out that to 
obtain the suitability for all classes 
of fires there will be some sacrifices 
in effectiveness in fighting some types 
of fires. And, reportedly, the cleanup 
problem after fighting electric-motor 
fires is difficult. 

Some companies point out that it 
will still be best to work out a system 
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rather than depend on a universal ABC 
extinguishing agent. For example, 
water is usually best for extinguishing 
fires in buildings (Class A type). Car- 
bon dioxide works well on electrical 
equipment fires (Class C). 

For special fires, special dry chem- 
icals have been developed. For ex- 
ample, metal alkyl (polyolefin cat- 
alyst) fires are now being fought with 
ordinary sodium bicarbonate to which 
a finely divided absorbent (e.g., silica 
gel) has been added. The bicarbonate 
kills the fire, the absorbent prevents 
reignition, according to Arthur Guise, 
Ansul’s director of design and devel- 
opment. 

Trimethoxyborine can be tricky, 
but effective, in fighting magnesium 
fires, according to Guise — although 
Ansul won't sell it on a guarantee 
basis. TMB is actually a flammable 
liquid. However, it puts a coating on 
the magnesium. The TMB catches 
fire, but then foam or water (which 
can’t be used directly on the magnes- 
ium) can be used to put out the TMB 
fire. 

Liquid metal fires, given impor- 
tance by the use of liquid metal cool- 
ants in atomic energy applications, 
can often be fought with sodium 
chloride and graphite. 

Although use of carbon tetrachlor- 
ide is waning because of toxicity pro- 
blems, fluorinated hydrocarbons are 
regarded with promise. Main stumb- 
ling block: cost. Monobromotrifluoro- 
methane, for example, is priced at 
$4-5/lb., which would keep it in the 
“special fire” class. 

Water Often Best: Water has al- 
ways been the basic fire-fighting 
chemical. And, although it can’t be 
used for some fires (e.g, where it will 
react with the burning chemical), it 
will absorb more heat — and probably 
at a faster rate — than any other fire- 
fighting material. That’s the key to its 
popularity, and much has been done 
to improve its heat absorbtion (e.g., 
spraying; the use of chemicals—e.g., 
Carbide’s Unox—to reduce 
tension). 

Some companies, such as Chemical 
Concentrates, are working on im- 
proved foam chemicals. Other major 
firms supplying foam include Nation- 
al Foam System (West Chester, Pa.), 
Rockwood Sprinkler (Worcester, 
Mass.) and Fyr-Fyter. 

“Automatic” Sprinkler Corp. of 
America (Youngstown, O.) has de- 


surface 





It could be. Your finest products are no better than their 
containers if leakage or pollution occurs in shipment. With 
drums from Southern States Containers the odds are against 
these problems because manufacturing standards are kept 
at the top. You get uniform quality containers made to keep 
their contents safe from plant to customer. You also get 
on-time deliveries, a choice of any lining you need . . . even 
special ones can be developed for your use .. . and a silk- 
screen printing service to put your name and message right 
on your drums. 


Write, wire, or call for the complete story on Southern 
States Containers today. 


SOUTHERN STATES CONTAINERS 


DIVISION OF REYNOLDS ALUMINUM SUPPLY COMPANY 
2830 Fifth Avenue, North FAirfax 2-5461 Birmingham, Alabama 





Problem: 


To boost starch and gum 
production while cutting 
operating costs 


Solution: 
SPROUT-WALDRON 


UNIT MACHINES 
AND SYSTEMS 


When Merningstar Paisley 
executives decided to move ac- 
tivities to their new plant at 
Hawthorne, N. J., they demanded 
a system meeting these specifica- 
tions: extreme versatility, no 
dust nuisance, protection against 
contamination, low handling and 
operating costs, stepped up ca- 
pacity. 


The answer was found in a 
packaged processing system in- 
volving Sprout-Waldron ma- 
chinery for crushing, mixing, 
grinding and sifting; plusa 
series of four negative pressure 
pneumatic conveying systems. 


Blending and bagging of 
starch, gum grinding and gum 
granulation are now being ac- 
complished with a minimum of 
handling and maximum of effi- 
ciency. Operating costs are down, 
capacity up. For the full story 
ask for Bulletin F-19. 


Cw/107 


SPROUT-WALDRON 


Muncy, Pennsylvania 


Size Reduction * Size Classification * Mixing 
Bulk Materials Handling * Pelleting 
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veloped a combination foam-water 
system, is one of the few companies 
set up to incorporate any type of fire- 
fighting equipment into a protection 
system. 

An improved carbon-dioxide sys- 
tem should be along before another 
year is out, according to Robert Bow- 
man, chief engineer of Walter Kidde’s 
Industrial and Marine Division. This 
is the result of tests conducted for 
the leading carbon-dioxide system sup- 
pliers by Factory Mutual Laboratories. 
Aim: new standards to improve sys- 
tem reliability. 

Detection First: Bowman's feeling 
is that, except in special cases, the 
materials now used in fire fighting are 
adequate. What is most needed is im- 
proved detection techniques. Speed 
of response is the key. But there is 
a dilemma: devices that are capable 
of better detection may react too 
quickly, sound an alarm when no 
dangerous condition has occurred. 

Most systems operate on the tem- 
perature-rise principle, activate an 
alarm or equipment through the ex- 
pansion of gas confined in a chamber. 
Of new systems that have been devel- 
oped, Pyrotronics Division of Baker 
Industries (Newark, N.J.) offers a 
device with a _ radioactive source, 
operates on an ionization principle. 
Minneapolis-Honeywell has a safety 
eye that spots smoke or flame (CW, 
Nov. 15, ’58, p. 56), but it has been 
applied to detecting burner flame-outs 
rather than budding fires. 

For protecting equipment from 
fires, Walter Kidde has an overheat 
detector system that operates on the 
thermistor principle: a ceramic ther- 
mistor core encased in a protective In- 
conel tube is subject to a drop in re- 
sistance when heated; measurement 
of the change in electrical resistance 
gives an indirect measurement of tem- 
perature. The system is used to detect 
hot spots on the refractory lining of 
Texaco synthesis gas generators (CW, 
June 30, ’56, p. 76), has not yet been 
promoted for other applications by 
Kidde. 

Evacuation Important: Early detec- 
tion is important, not only for quick 
action before the fire gets out of con- 
trol but also for rapid evacuation of 
personnel. 

New efforts to improve fire detec- 
tion and extinguishment may cause 
controversy, but they’re bound to help 
make plants safer places to work. 
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H.A. and D.M.B. 


ANSUL H.A.—our trade name for Para 
Hydroxy Anisole (which you may also 
know as Monomethyl Ether of Hydro 
quinone)—has found widespread 
acceptance as a stabilizer for chlorinated 
hydrocarbons, motor fuels, rubber and 
plastics such as acrylonitrile and 
acrylates. It's also an excellent non- 
discoloring anti-oxident as well as a 
valuable chemical intermediate. May we 
also Suggest your investigation of H.A.'s 
sister product—ANSUL D.M.8.—alternately 
known as Para Dimethoxy Benzene or 
Dimethyl! Ether of Hydroquinone. D.M.B. 
is used in the manufacture of synthetic 
dyes and offers possibilities as a weathering 
agent in paints, lacquers, plastics and in 
sun tan lotions and creams. its sweet- 
clover odor may suggest uses in cosmetic 
formulations. Samples, specification data 
and technical consultation are available. 
Please write ANSUL CHEMICAL 
COMPANY, MARINETTE, WISCONSIN 


PROPERTY DATA 


Physical Properties 
Compound 


H.A. para D.M.B. para 
Methyoxy Dimethoxy 
Phenol Benzene 
CH;0C6H,OH 
124.13 


Chemical Formula 
Molecular Weight 
Boiling Point °C 
760 mm. Hg. 243° 
100 mm. Hg. 175° 
50 mm. Hg, 160° 
10 mm. Hg. 126° 
Melting Point °C 53° 
Density gms./mi. (65°C) 1.1106 
Solubility 
(25°C in gms./100 
gms. solvent) 
Water 
Benzene 
Acetone 
Ethyl Acetate 
Alcohol 
Color Tan to white 
Odor Characteristic Sweet Clover 


we 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN @ INDUSTRIAL CHEMICALS % REFRIGERATION PRODUCTS @ FIRE FIGHTING EQUIPMENT 














Vinyl plasticizer producers increase use of 
UNITOL ACD 43 per cent over previous year! 


Vinyl plasticizers present some of the most stringent 
requirements of all industrial uses of tall oil fatty acids. 
That’s one reason why over 75 per cent of all tall oil 
fatty acids used in vinyl plasticizers is UNITOL ACD. 
More and more companies have turned to UNITOL ACD 
because its high purity insures a higher epoxidation yield, 
oxirane rating and extremely pale color in the finished 
plasticizer. In fact, UNITOL ACD is so pure that in many 
cases it is replacing premium grades of fatty acids from 


sources other than tall oil. And, with the low price of UNITOL 
ACD, it is pound for pound your best buy in tall oil fatty 
acids. 

UNION-CAMP produces a complete range of tall oil 
grades. High quality fatty acids like UNITOL AcD for 
products with stringent requirements. Intermediate grades 
for use where specifications permit. When the volume 
warrants it we can even tailor-make grades to your 
special needs. Write for details, samples and prices. 


Chemical Products Division 


unitol UNION BAG-CAMP PAPER CORPORATION 


eeenucts 


233 BROADWAY, NEW YORK 7, N. Y. 
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versatility (var sa til’i-ti) n. The state of being capable of turning with ease from one 
task to another. Many-sided; able to do many things well; quality of being versatile. 


Behind process plant profit is the inherent versatility of design which only experi- 
enced men can provide. Vitro engineers have met many challenging assignments...and 
are well prepared to assist in designing and building profits into your next expansion. 


Vitra 


VITRO ENGINEERING COMPANY /A Division of Vitro Corporation of America / NEW YORK « WASHINGTON + LOS ANGELES» TORONTO / OVERSEAS: GENEVA + MILAN » BOMBAY 
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More bromine capacity is coming onstream this week as Michi- 
gan Chemical starts up a new unit at El Dorado, Ark. With the expan- 
sion, Output potential of the plant will be doubled from 5 million to 10 


million Ibs./year. The new unit is a joint venture with Murphy Corp. of 
El Dorado. 





Transportation facilities are also being doubled, through the 
expansion of the joint venture’s tank-car fleet, and extra storage facilities 
are being added to take care of customer peak-load or emergency require- 
ments for bromine shipments. 


Phenol prices are moving higher, as most producers follow the 
1¢/lb. across-the-board price increase posted last week. The new tabs, by 


Monsanto, go into effect immediately for spot purchases; Oct. 1, for 
contract customers. 





Most major producers contacted this week indicate they will 
go along with the new quotes. One uncommitted manufacturer, Dow, 


was still studying the situation, although it’s probable Dow too will follow 
with a higher tab. 


Reason: phenol demand is extremely brisk, boosting production 
to near capacity. It’s reasonable to expect that soaring demand will en- 


courage producers to start adding additional capacity during the next few 
months. 


Isophthalic-rich aromatic acids are now being offered to a limited 
number of customers from Amoco’s facilities at Joliet, Ill. The material 
is being evaluated in unsaturated polyesters, where it is reported to have 
some quality advantages over straight isophthalic. Amoco is also moving 
ahead with plans for commercial production of regular isophthalic acid 
for use in alkyd resins. 





Chemical rail shipments are moving again over the giant Penn- 
sylvania Railroad System. The 12-day tieup ended early this week after 
causing moderate disruption and delay of chemical shipments in the 
13-state area served by the road. 





. 
Chemical shippers have started using the new chemical distri- 
bution terminal at Beverly, Mass., near Boston (CW, July 9, p. 33). 
First one: Antara Chemical Division of General Aniline & Film Corp. 
The cargo: a 100,000-gal. load of blended and dyed ethylene glycol 
antifreeze bound for New England markets. 





Chemical marketers interested in applying motivational research 
to their own marketing problems can get an objective view of this field 
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from a just-completed study: “Uses of Motivational Research in Market- 
ing,” which was released by the National Industrial Conference Board 
last week. 


The study, undertaken for NICB by Dr. L. C. Lockley, pro- 
fessor of business administration at the University of Santa Clara, sets 
forth factually and in layman’s terms what motivational research is, what 
it can do, its strength and weaknesses, and how it can be integrated 
into the existing web of marketing research. 


Main use of MR, the report finds, is in areas where there is 
emotional involvement—e.g., when consumers cannot give, or are reluctant 
to give reasons for their attitudes. 


* 

U.K. and German production of man-made fibers continues 
its rapid growth. During the first seven months of 60, U.K. output was 
352 million Ibs., an increase of 23% over the 285.6 million lbs. turned 
out during the same period in ’59, according to the British Man-Made 
Fibers Federation. July’s output was the highest for that month, totaling 
46.7 million lbs., compared with 45.3 million lbs. in July *59. 





In Germany, output of man-made fibers during the first half 
of the year is reported to have increased 42% over the corresponding 
period of last year. Germany ranks in fourth place among world synthetic 
fiber producers, after the U.S., Japan and Great Britain. 


Meanwhile sales of the German chemical industry are also up 
sharply, reaching the equivalent of $2.7 billion during first-half ’60, 17% 
more than the corresponding period of last year. 





Some shifts in the synthetic rubber industry’s concentration of 
production were evident in °59, according to the Justice Dept.’s “Fifth 
Report on Competition in the Synthetic Rubber Industry,” released 
last week. Production share of the record 1.1 million tons of U.S. syn- 
thetic rubber output last year declined slightly (in proportion to total 
capacity) for Goodyear, Firestone and Goodrich-Gulf. 

+ 

Changes in capacity ranking were also noted. Goodrich-Gulf 
moved ahead of Goodyear to top spot, while the biggest gains were made 
by Copolymer Rubber and Chemical Corp., which moved to fifth place 
ahead of Phillips and Shell. By Dec. 31, the report predicts, capacity 
of the five largest producers will break down as follows: Goodrich-Gulf, 
272,500 long tons; Goodyear, 270,000; Firestone, 251,500; Texas-U.S., 
156,000 and Copolymer, 133,000. 








= 
On the West Coast, which accounts for about 10% of total 
domestic sales, Shell’s share of the market increased to 64.4%, slightly 
more than its 59.5% share in ’58. General and Copolymer gained slightly 


in their share of the West Coast market, while Goodyear dropped sub- 
stantially. 
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Eastman's custom processing service 
Speeds marketing of new products 
for many companies 


A number of producers of chemicals are now using Eastman’s 
custom processing service to help shorten the time lag be- 
tween development of new products and commercial scale 
manufacture. These companies point to several advantages 
that result from going outside their own organization to carry 
out certain organic chemical reactions. They avoid tying up 
capital in costly special-purpose or infrequently used equip- 
ment. They speed commercial production of new chemicals 
by eliminating process development and engineering design 


steps. They can use the custom processing service as addi- 
tional production facilities when their own equipment is work- 
ing at capacity. And they can take advantage of Eastman’s 
specialized equipment and experience in handling certain 
unstable or hazardous reactants. Contracts can be drawn up 
for either one-time jobs or continuing, planned processing. 
If any of the reactions described here interest you, write for 
specific information, quantities and scheduling. Your inquiry 
will receive prompt attention. 





Aromatic Reactions 


Reductive Alkylation—of aromatic mono- or di-amines by 
condensing with ketones to form Schiff bases which are then 
reduced to the N-alkylated or N,N’-dialkylated aromatic 
amines. Aromatic nitro compounds are generally satisfactory 
as starting materials since they are reduced to amines under 
the reaction conditions. 

Amination—of aromatic phenols (mono- or polyhydroxy) with 
aniline or other primary amines to give N-alkylated amines; 
for example, hydroquinone reacted with aniline gives 
4-hydroxydiphenylamine. 

Etherification of Phenols—with alky! sulfates or halides to 
give mono- or polyethers, including compounds such as 
monomethyl, dimethyl, diethyl, dipropyl and dibutyl ethers of 
hydroquinone. 

Reactions of Anthraquinone Derivatives—as for example the 
reaction of quinizarin (1,4-dihydroxyanthraquinone) with pri- 
mary alkyl or aryl amines to give 1,4-bis(substituted amino)- 
anthraquinone. 

Alkylation of Phenols—with alkenes or alcohols to give alkyl 
phenols including such compounds as 2,6-ditertiary-buty|-p- 
cresol, mono- or ditertiarybutyl hydroquinone, and mono- or 
ditertiaryoctyl hydroquinone. 

The Fries Rearrangement—of esters of phenols to give com- 
pounds such as 2,5-dihydroxyacetophenone. 

Nitration—of phenolic ethers, anilides and other aromatic 
compounds to give nitration in various positions. For ex- 
ample, the dimethyl! ether of hydroquinone reacted with nitric 
acid gives the dimethyl ether of nitrohydroquinone. 
Nitrosation—of amines or phenols to give nitroso compounds, 
as for example the reaction of dimethylaniline and nitrous 
acid to give p-nitrosodimethylaniline. 


Custom Processing Department 
Chemicals Division 


AS a 
CHEMICAL PRODUCTS, INC. 
Subsidiary of Eastman Kodak Company 
KINGSPORT, TENNESSEE 


Aliphatic Reactions 


Acetylations—of alcohols or amines with acetic acid, acetic 
anhydride or ketene to give such compounds as esters, am- 
ides and anilides. Acetic anhydride and ketene are particu- 
larly useful with heat-sensitive compounds. 

Aldol Type Condensations—with aldehydes, ketones, or both, 
to produce such compounds as acetaldol, butyraldol and 
2,2-bis(hydroxymethyl)butyraldehyde (trimethylolpropane in- 
termediate). 

Anhydride Formation—of symmetrical or mixed anhydrides 
by reaction of acetic anhydride with various organic acids. 
Dehydrations—of aldols and ketols catalytically or thermally 
to give such compounds as crotonaldehyde and isobutyli- 
dene acetone. 

Dehydrogenations—of primary or secondary alcohols in liquid 
or vapor phase reactions to give, as examples: acetaldehyde, 
propionaldehyde, acetone, methyl ethyl ketone, and methy| 
hexyl ketone. 

Esterifications—of saturated and unsaturated monohydric or 
polyhydric alcohols and monobasic or polybasic acids. 
Hydrogenations—up to 2000 p.s.i.g. and 250°C. with various 
catalysts. Partial, selective hydrogenations of unsaturated 
aldehydes to saturated aldehydes such as 2-ethylhexenal to 
2-ethylhexanal, and crotonaldehyde to butyraldehyde, have 
been carried out, along with experimental work on reducing 
the aldehyde group without hydrogenating the double bond, 
to give such compounds as allyl and crotyl alcohols. Com- 
plete reductions of aldehydes and unsaturated compounds 
have also been carried out to make butyl alcohol, 2-ethyl- 
hexanol, and isocaproic acid. Hydrogenations are also valu- 
able in up-grading materials with undesirable unsaturation 
or color. 

Oxidations—of ‘saturated and unsaturated aldehydes, alco- 
hols and aromatic compounds catalytically with air to give 
acids containing no inorganic products other than catalysts. 
Examples are the preparation of acetic, butyric, 2-ethyl- 
hexanoic, crotonic, benzoic, toluic and phthalic acids. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; Atlanta; Boston; Buffalo; Chicago; Cincinnati; Cleveland; Detroit; 
Greensboro, North Carolina; Houston; Kansas City, Missouri; New York City; Philadelphia; St. Louis. 
West Coast: Wilson & Geo. Meyer & Company, San Francisco; Los Angeles; Portland; Salt Lake City; Seattle. 
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Trisodium Phosphate * Trisodium Phosphate Chlorinated * um Tripolyphosphate * Tetrasodium Pyrophesphate 
BLOCKSON Sodium Hexometaphosphate * Monosodium Phosphate * Disodium Phosphate * Sodium Acid Pyrophosphate ® Tetrapotassium 


5 


yrophosphate * Sulfuric Acid * Hydrofluoric Acid * Sodium Silicofluoride * Sodium Fluoride * Teox® 120 Surfactant 


p Cc 


102 CHEMICAL WEEK September 17, 1960 





move in chemicals... 


Because most chemicals are made from other 
chemicals, the chemical industry is its own 
best customer. At Olin Mathieson, for example, 
sulfuric acid, soda ash, chlorine and caustic 
soda are finished products. But they are start- 
ing points for other chemical manufacturers 
whose output, in turn, may go into producing 
still other chemicals. 


To help the chemical industry keep pace 
with our expanding economy and growing 
population, Olin Mathieson is on the move. 
Currently we are increasing caustic/chlorine 


production in important growth areas — pro- 
viding new facilities for greater production of 
basic organic chemicals — marketing urea of 
highest purity. 

Change is the challenge, and the future de- 
pends on the ability to predict change and 
prepare for it. As a step in providing for your 
future, let us review your chemical require- 
ments now. In terms of future — or present — 
developments, our experience in chemical 
supply can be useful. 


Olin Mathieson 


CHEMICALS DIVISION, BALTIMORE 3, MD. 








CHERICAES 





























Ammonia * Bicarbonate of Soda®* Carbon Dioxide * Caustic Soda * Chlorine * Formaldehyde * Hydrazine and Derivatives * Hypochlorite Products 
Methanol * Muriatic Acid * Nitrate of Soda * Nitric Acid * Soda Ash * Sodium Chlorite Products * Sodium Methylate © Sulfur (Processed) 
Sulfuric Acid* Urea* Ethylene Oxide* Ethylene Glycols* Polyethylene Glycols * Ethanolamines* Glycol Ethers * Surfactants* Ethylene Dichloride 
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PENNY WISE... 
DOLLAR WISER! 


Your process construction dollars buy more 

. when you entrust the job to Procon. 
Construction-wise Procon purchasing men, engineers 
and other personnel, go all out to get you 

the most for your money: 


They balance cost against performance . . . hold 
purchases strictly in line with your budget . . . 

check and recheck components large and small for 
materials, tolerances, stresses . . . provide a 
running account of purchases, a constantly current 
balance sheet, down to the last penny. 


Procon builds plants that perform as intended 

. with materials, parts and components 

bought the way you'd buy them yourself, if you had 
the necessary time, facilities and personnel. 


1111 MT. PROSPECT ROAD, DES PLAINES. ILLINOIS, U.S.A 
PROCON INTERNATIONAL &.A., CHICAGO. ILL. US A, 

PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON. ENGLAND 

PROCON PTY. LIMITED, SYONEY. AUSTRALIA 

PROCOFRANCE S.A.R.L., PARIS. FRANCE 

PROCON LIMITADA, SAO PAULO. BRAZIL 


VICAPROCON, S&S. A., CARACAS, VENEZUELA 
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Polypropylene Bids for Molding Market 


In a little over two years polypro- 
pylene resins have managed to grab 
the bottom rung of the 800-million- 
Ibs./year thermoplastic  injection- 
molding ladder and at the same time 
establish a position in the plastic film 
and fiber businesses. Total usage this 
year is expected to be in the 20-23- 
million-lbs./ year range, with molders 
taking slightly over half of this. And 
producers have high hopes that their 
powerful promotional campaign will 
result in an even more impressive 
record. 

Typical of the new efforts is Spen- 
cer Chemical’s “seminars” for mold- 
ers; the first of four begins this week 
in Chicago. 

These meetings are intended to spur 
the growth pace in the field that is 
already most encouraging for poly- 


propylene makers—molding, which 
will consume about 11-13 million Ibs. 
of resin this year. In °59, first full 
year of polypropylene commercial 
production, molding took about 8-9 
million Ibs. of material. 

Spencer’s other seminars this 
month, in Cleveland, Boston and New 
York, will concern the chemistry, 
processing conditions, design of equip- 
ment and molds for polypropylene. 
As a result, says Spencer’s senior mar- 
ket analyst, J. M. Jordan, polypro- 
pylene can win a 45-million-lbs./ year 
market in injection molding in the 
next three years. 

While the number of products that 
can be injection molded with poly- 
propylene are diverse, three major 
categories (housewares, automotive 
and appliance industries) stand out in 


roughly that order of importance to 
polypropylene resin makers. 

Housewares Highest: The $3-bil- 
lion/year housewares industry is the 
prime target for new resins. In ’59 
half of the polypropylene resin con- 
sumed in injection molding (4-5 mil- 
lion lbs.) went into housewares. This 
year that market will almost double, 
to about 7-8 million Ibs. 

Future growth will come harder, 
however. Polypropylene will be buck- 
ing the two giants in the business, 
styrene and polyethylene. About 10% 
of styrene-type molding resins, and 
65-70% of polyethylene molding res- 
ins go into houseware items. And it 
appears now that linear polyethylene 
will be the hottest competitor. 

Some of the products of polypro- 
pylene were exhibited at the National 
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CYANIDES TRICHLORETHYLENE 
Sodium 96-98% Extraction Grade 
oe rap Metal Degreasing Alkaline 
oa Metal Degreasing Neutral 
Copper 97-99% 
Potassium 97-99% 


Zinc 97-99% Tank Car 





Cremicac Manuracturine Co., Inc. 


714 W. Olym 444 Madison Ave. 114 Sansome S$ 
Los Angeles 15, cant, New York 22, N. Y. San ceencons 4 Catit. 
9-7235 MUrray Hill 8-8700 6-3787 











The activated carbon designed 
as a Catalyst support... 


“COLUMBIA CxCc 


TRADE-MARK 
Principal Advantages: 
® HIGH POROSITY ~— assures uniform 
and easy impregnation with metal salts. 
® UNIFORM SIZE — permits rapid fill- 


ing of reactors and constant pressure 
drop from tube to tube. 


© LOWER BULK DENSITY — 


fewer pounds to fill reactors. 
® LOW ASH CONTENT — provides 


minimum catalytic side reactions. 


WRITE TODAY FOR FURTHER DETAILS AND TRIAL SAMPLE 


requires 


“Columbia”, ““ National’ and **Union Carbide" are 
registered trade-marks for products of 


NATIONAL CARBON COMPANY ouduane 
Division of Union Carbide Corporation 


1300 Lakeside Avenue, Cleveland 14, Ohio 
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Housewares Manufacturers Assn. ex- 
position in Atlantic City, N.J., last 
July. Several coffee makers shown had 
molded-polypropylene lid, handle and 
base as well as the coffee basket in- 
side the pot. Some major manufac- 
turers of Thermos-type bottles 
showed polypropylene-clad jugs, with 
lids, cups and stoppers molded from 
the resin. Tri-State Plastic Molding 
Co. exhibited its extensive and color- 
ful line of polypropylene dinnerware, 
tumblers and bowls. 

Another potentially large outlet is 
squeeze mops. O’Cedar displayed such 
a mop; its entire squeezing housing, 
including hinge, is molded from poly- 
propylene. The product retails at $2- 
2.50 and carries a five-year guaran- 
tee. 

Such extensive uses of polypropyl- 
ene would help hike consumption of 
the resin to around 15 million Ibs./- 
year by °63 in housewares alone. 

Automotive Push: The auto indus- 
try, another growth area for plastics 
in general, is a target of polypropyl- 
ene in particular. Although the auto 
industry’s current use of polypropyl- 
ene molded resins is almost nil, pro- 
ducers feel they can soon sell a sizable 
volume here—at first by substituting 
polypropylene for plastics already 
used by the industry. 

Cellulosics are expected to be vul- 
nerable, particularly on a price basis. 
Typical parts made from cellulosics 
include steering wheels, arm rests, 
brake handles, knobs and buttons. 

Polypropylene’s lower price is also 
expected to be of some advantage 
in competition with nylon. But this 
is not expected to add significantly 
to polypropylene poundage. Although 
60-70 parts on an average car are 
made of nylon, the total amount used 
is less than 1 Ib./car. 

Other resins used in autos—impact 
and copolymer styrenes and linear 
polyethylene—are also expected to 
get serious competition from polypro- 
pylenes. 

But a large part of polypropylene 
growth in the auto industry will come 
as designers and builders find ways 
to use the plastic instead of metals. 
In °56 the average car was using 
about 11 lbs. of plastics. Last year 
this figure had grown to 20 Ibs./car, 
and is expected to be about 35 Ibs./car 
by ’63. 

Polypropylene makers are counting 
on these promising areas of growth 








Nopco processing addi- 
tives improve the flow 
and leveling properties 
of latex paint and insure 
a continuous film free of 
craters or “fish eyes.” 


Nopco supplies metallic 
soaps for oil paints—anti- 
foamers, leveling agents, 
Stabilizers, dispersants, 
and thickeners for latex 
paints. 


Paint additives are only 
a part of Nopco’s con- 
tribution to America’s in- 


® dustrial processes. In 
fine chemicals, industrial 
chemicals and plastics— 
wherever practical chem- 
istry can serve—Nopco 
serves. 


adds 
brushability 
to paint 


BELA a te ei i, Oe 


A skilled hand 
in chemistry... 
at work for you 





Lubricants 
Detergents 
Plasticizers 
Softeners 
Emulsifiers 
Dispersants 
Wetting Agents 
Defoamers 
Thickeners 
Metallic Soaps 
Stabilizers 
Vitamins 
Enzymes 
Foamed Plastics 











For complete information 
see Chemical Materials 
Catalog, pages 212-213. 


NOPCO 
CHEMICAL 
COMPANY 


60 Park Place, Newark, N.J. 


Harrison, NJ. ¢ Richmond, Calif. 
Cedartown, Ga. + Boston, Mass. 
Chicago, Ill. + London, Canada 
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TETRACHLOROBISPHENOL A... 
makes fire-retardant epoxy, poly- 
ester and polycarbonate resins 


TCBP-A can be used to produce new 
resins with built-in fire protection. 
Resin formulators find that flame- 
retardant resins create new markets 
for myriad uses in bonding, foaming, 
casting, coating, and fabrication of 
structural laminates. The TCBP-A 
structure in the resin adds fire re- 
sistance to chemical resistance. As 
an example, flame-retardant epoxies 
(self-extinguishing by ASTM Test) 
can make “fire break’’ coatings for 
industrial plants and fire-resistant 
electrical panels; the polyesters can 
make fire-resistant building panels. 
In addition to fire resistance, most 
resins made with TCBP-A have ex- 
cellent flexural and compressive 
strength and high temperature sta- 
bility. For example, polycarbonates 
made with TCBP-A show outstand- 
ing strength at high temperatures 
... plus greatly increased toughness. 


SANTICIZER® 8 ... protects and 
improves PVAc adhesive rubber- 
to-metal bonds 


Polyvinyl acetate emulsion adhe- 
sives, plasticized with Santicizer 8, 
defy the solvating action of oils and 
greases...and develop high- 
strength “grip’”’ between a wide vari- 
ety of hard-to-bond materials, such 
as rubber to metal. Santicizer 8, a 
high-polarity plasticizer compatible 
with many resins, imparts good flow 
and wetting action, assures strong, 
quick tack and long-lasting flexibility. 


Depending upon the degree of 
flexibility desired, the amount of 
Santicizer 8 in the formulation may 
range from 5 to 20 parts of the 
emulsion. For more dependable 
bonding of tough-to-join surfaces, 
try Santicizer 8 in your PVAc emul- 
sion adhesives. 


PARA-TOLUENESULFONAMIDE.. 
gives lower-cost mildew protec- 
tion to paints 


Protecting water-base paints against 
fungi-souring in the can is good 
insurance for a brand’s shelf life. 
And, protecting the applied oil-base 
and water-base films against the for- 
mation of discoloring fungus stains 
and “blotches’”—no matter how 
severe the humidity exposure—is a 
distinct selling benefit. Such anti- 
mildew paints are particularly 
needed for white house paints used 
in the South. PTSA offers its pro- 
tection against mildew formation to 
coating and impregnating varnishes, 
house paints, masonry paints and 
interior decorative finishes. Added 
as part of the solids in a range of 
2 to 8%, PTSA prevents the growth 
of mold and mildew even under the 
high temperature and humidity of 
the tropics. PTSA blends readily 
into paint, varnish, and lacquer for- 
mulations. The free-flowing white 
powder does not interfere with pig- 
mentation, is non-irritating and cuts 
the cost of formulating a mildew- 
resistant paint by approximately 
50% compared to earlier anti-fungal 
additives. 


Monsanto Task Force Chemicals 


@ Effective quality protection makes a product more valuable... but an expedient measure, like 
a new container or temporary preservative, may not be sufficient. Chemical defenses, built right into 
the product itself, safeguard quality all through manufacture, storage, and in use. Built-in protec- 
tion pays off in stability, longer service life, and other advantages for you and your customers. 


Check the benefits “‘built in’ by the six protective products described above. Monsanto supplies a 
variety of compounds that protect color, clarity, retard oxidation, build resistance to heat stress, and 
stop destructive microorganisms. Could your products be improved by such built-in “bodyguards’’? 





SANTOLENE®C...makes hydro- 
carbon products non-corrosive 
to metal 


Santolene C inhibits rust formation 
in storage tanks, drums and metal 
packages by “plating out” a water- 
insoluble protective barrier film on 
the metal surface. It is an ashless 
organic liquid completely soluble in 
all kinds of petroleum distillates and 
derivatives and in most aromatic 
hydrocarbons. A brown mobile 
liquid—Santolene C makes hydro- 
carbons noncorrosive when “dosed”’ 
with concentrations in the range of 
10 to 50 ppm. A major use of Santo- 
lene C is the protection of pipelines, 
tankers, and storage tanks used to 
store gasoline, petroleum solvents, 
fuel oil, and refinery fractions. 
Santolene C is a one-shot, one-dose 
protectant... even when metered 
into pipelines hundreds of miles long. 
It offers a dependable way to length- 
en equipment life and protect prod- 
ucts from contamination by metal 
corrosion. 


SANTICIZER® 160... protects 
nitrocellulose lacquers from 
rancid odors and possible 
“spewing” 


Why have many lacquer makers re- 
placed castor oil in nitrocellulose 
formulations? Answer: Santicizer 
160 plasticizer . . . for these reasons: 


1. Castor oil has a low compatibility 
with nitrocellulose. To obtain needed 
lacquer properties, formulators 
sometimes exceed the compatibility 
limit. Consequently, exudation or 
“spewing” occurs. Partial or com- 
plete replacement of castor oil with 
Santicizer 160 helps eliminate the 
compatibility problem to prevent 
“spewing.” 


2. Castor oil may and often does 
give off a rancid odor. With chemi- 
cally made Santicizer 160...no 
odor whatever. 


3. The lacquer formulator oftenmust 
adjust castor oil viscosity to im- 
prove water resistance. Frequently 
this affects the film color. With 
Santicizer 160, no viscosity adjust- 
ment is necessary. 


4. Santicizer 160 is dependable in 
price and supply; does not fluctuate 
in cost and availability as do natural 
materials. 


For these four good reasons, more 
and more lacquer makers are pro- 
tecting their nitrocellulose lacquer 
quality and performance by formu- 
lating with Santicizer 160. 





CYCLOHEXANOL “solubility 
bridge” ... safeguards the sta- 
bility of many resinous emul- 
sions and polishing compounds 


Where incompatibility of a formu- 
lation’s components is a problem in 
a product’s manufacture or perform- 
ance, versatile Cyclohexanol may 
provide the answer. It’s a mutual 
solvent for many resins, waxes, oils, 
and water .. . is used as a fast blend- 
ing agent and reliable stabilizer in 
polishes, creams, greases, and resin 
mixtures. Cyclohexanol stabilizes 
the emulsion of oil-type water-base 
paints; improves flow-out and gloss 
of cellulose nitrate lacquers; ‘“‘car- 
ries’’ the water content of specialized 
dry cleaning compounds; stabilizes 
textile scouring preparations and 
helps emulsify wool grease. It acts 
as a mutual solvent for alkyd resins, 
nitrocellulose, rosin, rubber poly- 
mers, vinyls, oils, and gums... . effec- 
tively countering their incompatibil- 
ities. Cyclohexanol’s strong solvating 
action makes it especially valuable 
in vapor degreasing formulations . . . 
or as a stable blender-emulsifier in 
leather dressings, polishes, and floor 
waxes. If you’re concerned about 
homogenization of resinous emul- 
sions, chances are that versatile 
Cyclohexanol can improve and 
stabilize your products. 


Mission today: BUILT-IN PROTECTION 


Please send more 
information about: 

{_] Tetrachlorobisphenol A 
[_] Santicizer 8 

[_] para-Toluenesulfonamide 
[-] Santolene C 

(_] Santicizer 160 

[_] Cyclohexanol 


Name 





Company 


e For more details, use this handy coupon e e 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 

Task Force Chemicals, Department 2762-Y 
St. Lovis 66, Missouri 


Zone State 





HOW BIRGE WALLPAPERS GET 


Accurate Color Control 


WITH NEPTUNE LIQUID METERS 


Color control in fine wallpaper made by The Birge Co., Inc., Buffalo, N.Y. 
depends on adding precise amounts of water to the basic stains and pig- 
ments as they are ground in the ball mills. Birge formerly used calibrated 
pails, taking 20 minutes to feed 500 pounds of waier to the big mills. 
Whenever Birge’s meticulous laboratory spotted miscounts, they had to be 
corrected by time-consuming additions of pigments or water, followed by 
the expense of a second lab test. 

Now a Neptune Auto-Stop meter does the work ...without miscounts. 
In less than 10 seconds the operator sets the meter for the quantity required. 
The meter shuts off automatically at the exact pound. Result: viscosity 
and color that’s perfect, batch after batch. 

Neptune meters can help you too. See our pages in CEC, and send for 
Metering Data Bulletin 566 Ww 


NEW...STAINLESS STEEL METER 


For corrosive liquid batching, transfer, cost accounting, 
processing, etc. Only two moving parts contact 
the liquid. Gear train outside the measuring chamber. 
Ask for facts. 


NEPTUNE METER COMPANY 


Liquid Meter Division 
47-25 34th St.+ Long Island City 1, N. Y. 





Br 


MO. * PHILADELPHIA (Bala Cynwyd) 


PORTLAND, ORE 


onches in: ATLANTA * BOSTON * CHICAGO ®* DALLAS * LOUISVILLE 
DENVER * LONG ISLAND CITY * LOS ANGELES * NO. KANSAS CITY, 


¢ SAN FRANCISCO (Millbrae) 


* Coanoda: Neptune Meters, Ltd., TORONTO 14, ONT 
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in replacing metals: with blow-molded 
sun visors, molded brake pedals, radio 
grills and instrument panel housings. 
Polypropylene usage might increase 
to 2 Ibs./car by °63. A market of 
7 million cars/year would mean an 
outlet for 14 million Ibs. of the res- 
ins. 

Appliance Science: Appliances, 
large and small, are another fruitful 
field for plastics. The styrenes—im- 
pact, heat-resistant and copolymer 
types—currently take the lion’s share. 
But polypropylene has faired excep- 
tionally well during its brief time in 
this market, and practically every ma- 
jor appliance manufacturer uses poly- 
propylene in one way or another. The 
molded parts do their best jobs where 
relatively high operational tempera- 
tures are encountered. 

This year polypropylene consump- 
tion in appliances is expected to be 
around 3-4 million Ibs. vs. approxi- 
mately 2 million lbs. in °59. 

On Call: Another potential appli- 
cation for polypropylene is in manu- 
facture of telephone handsets. This 
has been a rapidly changing market 
for plastics. Phenolics, which were 
first used, were supplanted by cellu- 
lose butyrates and, in recent years, 
by cellulose propionate. Now both 
ABS (acrylonitrile-butadiene-styrene) 
and polypropylene are being evalu- 
ated. At stake: a market estimated 
at 7-8 million Ibs./year. 

Still another big potential, the 30- 
million-lbs./year plastic closure mar- 
ket is now dominated by thermoset- 
ting resins, primarily urea and phe- 
nolics. Styrene and polyethylene are 
the major thermoplastics used. But 
since the thermosetting closures are 
compression molded, a major equip- 
ment change will be needed in some 
cases for thermoplastics to gain larger 
volume. 

Nevertheless, polypropylene is a 
promising closure material, and con- 
sumption of the resin in this end-use 
will be around 1 million Ibs. in ’60 
and might double by 63. 

Many other, miscellaneous outlets 
for polypropylene are also being pur- 
sued—thermoplastic pipe fittings, for 
example. Total market here is about 
2 million Ibs./year of various plastics, 
with styrene, ABS polymers, vinyls 
and nylon used principally. 

Several firms are already making 
fittings, valves and similar items from 
polypropylene, and _ polypropylene 
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8 major chemical companies 
are now using the 


DRY-FLO CAR for 
bulk shipment of POLYETHYLENE 
and POLYSTYRENE 


Ask the nearest General American office about the 
ony" LO advantages of bulk shipment for your product. 


Airslide® and Dry-Flo® Car Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 











The Dry-Flo® car provides maximum sanitation and 
full protection for materials that require careful handling. 
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Hundreds of our clients in the Chemical 
Process Industries find it profitable to “rent” 
our laboratories, either as an extension of 
their own facilities or to do some highly spe- 
cial work in analysis, research or develop- 
ment. You can profit, too, when you need: 


5 WAYS TO PROFIT 


from 
United States 
Testing Company 
Services 


Fields of Specialization: 


Pharmaceuticals & Drugs e 
Textile Chemicals & Dyes ¢ 


Water Analysis 
Pulp & Paper « 





1. Specialized Experience Applied to Your Project 
—Knowledge-in-depth of many fields...extensive 
library facilities...as many specialists as needed 
...all at a fraction of what it would cost you to 
do the same job. 


2. Economical Handling of Peak Loads— We are 
equipped to handle your peak loads immediately 
and keep your fluctuating work load profitable. 


3. A Control On Your Own Laboratory —Our facil- 
ities can provide you with an independent check 
on your own laboratory results. 


4. Standards Inspection Service —We stock for 
immediate delivery laboratory apparatus that 
has been 100%-inspected by United States Test- 
ing Company. Our quantity purchasing and 
inspection give you accuracy at catalog prices. 


5. An independent Laboratory Service—Our serv- 
ices can give you an unbiased, objective evalua- 
tion of a product or process. All reports to 
clients are impartial, factual and confidential. 


Chemicals & Natural Raw Materials 
Paints, Varnishes & Pigments 


Fuels & Oils 
Soaps & Detergents 


Food Products & Additives « Resins, Plastics & Rubber ¢ Physical Chemistry « Metals Chemistry 
Microbiology ¢ Plant & Site Inspections « Outdoor Exposures e¢ Agricultural Chemicals & Soils Analysis 


C-1 


Send for your free copy 


of technical bulletin 5901, 
or write us about your 
specific problem. 


Wo rid 
Dive 
Independent 


Laboratory 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


Branch Laboratories 


BOSTON * BROWNSVILLE « DALLAS « DENVER 
LOS ANGELES * MEMPHIS 


¢ NEW YORK 
PHILADELPHIA « TULSA 
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might be able to take about 50% of 
this market by ’63. 

Other applications that will con- 
sume small quantities of polypropyl- 
ene include hospitalware, personal 
items (combs, brush backs, mirrors, 
etc.) and laboratory ware. 

More than Molding: Second to in- 
jection molding, the major end-use 
of polypropylene is in fibers, mostly 
in monofilament production. (Recent- 
ly, Reeves Brothers, Inc., started 
commercial production of polypropyl- 
ene bristles for brushes.) Total poly- 
propylene monofilament fiber demand 
in °60 will probably be about 7 million 
lbs. If the textile market opens to 
polypropylene, its usage could become 
of such large volume it would far 
outstrip projected injection-molding 
demand for the resin. 

Third-largest outlet for polypropyl- 
ene is in film. It’s a new market 
about 2-3 million lbs./year of the 
resin is used here—but by ’63, it may 
well be the largest end-use for poly- 
propylene. 

Capacity increases by the growing 
number of producers has stiffened 
polypropylene competition, heightened 
the pressure to open new markets. 
Promotional seminars like those spon- 
sored by Spencer are a response to 
this situation, an attempt to bolster a 
young contender’s prospects in a 
rugged market contest. 


‘OldWorld’EconomyUp 


Industrial output in most Euro- 
pean countries has expanded far more 
rapidly during the past six years than 
output in Canada or the U.S., the 
National Industrial Conference Board 
reports. 

NICB particularly notes the rapid 
increase of production in France, 
West Germany, Belgium, Luxemburg, 
the Netherlands and Italy; ’59 output 
of the six, as a group, averaged 157% 
of the *53 level, while U.S. produc- 
tion was only 112% of the °53 level. 

The widespread capital boom in 
Europe was still evident in early 60, 
with the volume of capital goods 
output increasing at a much faster 
rate than the over-all volume of gross 
national product. Regarding the U.S., 
the modest rise in the volume of 
capital goods expenditures in the U.S. 
may be due in part to temporary 
overcapacity in some sectors of the 
national economy, NICB says. 





IMCO Container Corporation, 


75th and Cleveland Streets, 


Kansas City 30, Missouri. 


. . of an IMCO container. More 
specifically, it’s the inside story 
of the neck of that container. The 
order specified exact coring dimen- 
sions so the plug wouldn’t pop 
out. IMCO matched those dimen- 
sions. The order specified exact 
thread dimensions so the cap 
would fit snugly, stopping leaks. 
IMCO matched those dimensions. 
@ All the specifications, for wall 
thickness, capacity, weight and 
color, were matched by IMCO. The 
same can be done for you, re- 
gardless of the size of your order. 
This attention to detail means 
that IMCO polyethylene containers 
have an unquestioned look and 
feel of quality reproduction. Yet 
these containers are just one fifth 
the weight of comparable glass 
containers, to reduce shipping 
and packaging costs. @ Get the 
complete story about putting your 
product inside a quality -made 
IMCO polyethylene container. Con- 
tact your nearest IMCO represent- 
ative today for all the details. 


Manufacturing Plants: 
Belvidere, New Jersey 
Toronto, Ontario, Canada 
Excelsior Springs, Missouri 
Harrisonburg, Virginia 


Sales Offices: 

New York, New York 
Chicago, Illinois 

Los Angeles, California 
Toronto, Ontario, Canada 
Memphis, Tennessee 





QUALITY 


Texaco ammonia consistently 
meets your process requirements 
as to ingredient quality. 


Texaco 


formula fora 
BALANCED 


AVAILABILITY 
Texaco’s strategically-located 
Lockport (Ill.) facility ensures 
immediate delivery of ammonia 
in tank cars or trucks 


SERVICE 

Texaco’s wide range of 
technical services can help you 
break a production bottleneck 
or develop a new product 


industrial chemical process 


This Texaco formula can help you balance all the fac- 
tors affecting your operation, no matter how you weigh 
them. Its ingredients? They’re shown above: Texaco 
quality, availability, and service. 

But weigh the advantage of this service yourself. 
Write for details—and our free 40-page manual on 
ammonia—to Texaco Inc., Petrochemical Sales Divi- 
sion, 332 South Michigan Ave., Chicago 4, Ill., or 
135 East 42nd Street, New York 17, N. Y. 
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Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TE WACO 


TEXACO 


© PETROCHEMICALS 


AQUA AMMONIA, ANHYDROUS AMMONIA, NITROGEN SOLUTIONS, 
DIISOBUTYLENE, ORDORLESS MINERAL SPIRITS, NAPHTHENIC 
ACID, PROPYLENE TETRAMER AND RUST INHIBITORS 





ae a” 4 © 
4 we ‘ ™ Z 


™~ 


& 


s 


ARMINISTRATION\.>: 


“4 


¢ 
VW 








Slash pine, prime source of southern pulp, moves up conveyor at Buckeye Cellulose’s plant in Florida. 


Pulpwood Pulls Papermakers to the South 


In the 10-state* area of the South 
that stretches from Texas eastward 
te Florida, and northward to Virginia 
and Tennessee, the pulp and paper 
industry is expanding at breakneck 
pace. Fast-growing papermaking ca- 
pacity is swelling chemical markets, 
giving new impetus to the paper in- 
dustry’s chemical suppliers. 

And the sharply rising curve for 
Southern pulp and paper expansion 
shows no signs of leveling off. Among 
plants coming onstream, or planned: 

e Catawba, S. C.—Bowaters Car- 
olina Corp. will expand its plant to 
add a paper machine for making 
printing papers. 

e Brunswick, Ga.—Brunswick Pulp 
& Paper Co. is planning a $35-million 
expansion to add its first paper ma- 
chine. 

e Augusta, Ga. — the Deerfield 

* Alabama, Florida, 


Georgia, 
Mississippi, North Carolina, South 
Tennessee, Texas, Virginia. 


Louisiana, 
Carolina, 





Glassine Co. has located the South’s 
first glassine mill near Continental 
Can Co.’s plant at Augusta. Sched- 
uled to go onstream next spring, the 
plant will get its slush pulp from Con- 
tinental. 

e Monroe, La.—An indication of 
expected growth in the industry is 
Olin Mathieson Chemical Corp.’s 
decision last fortnight to spend $13 
million on a chlorine and caustic 
soda plant at Charleston, Tenn., sched- 
uled to go onstream late in ’61. 

e Counce, Tenn. Tennessee 
River Pulp & Paper Co. has a $30- 
million pulp and paper mill now 
under construction. 

e A_ half-dozen other projects 
elsewhere are building or in the plan- 
ning stages now (See p. 41). 

A measure of Southern papermak- 
ing capacity comes from figures put 
together last week by the Atlanta 
field office of the U. S.. Dept. of 
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Commerce,» which show that the 
South (including Maryland, Delaware 
and West Virginia) produced 40% 
of U. S. paper and paperboard in 
59, with about three-fourths of its 
total of 13,672,701 tons coming from 
Alabama, Florida, Georgia, the Caro- 
linas, Virginia and Louisiana. 

Southern paper production has risen 
66% in the past 10 years, compared 
with a rise of 12% in the Northeast 
and 18% in the North Central re- 
gion. The West has shown a booming 
94% gain. 

The ’°59 production figure was 
about 1.5 million tons greater than 
that of °58 with all of the principal 
producing states sharing in the gains. 

Largest Southern producer was 
Florida, which stood second in the 
nation with 1,955,561 tons, exceeded 
only by Wisconsin’s 2,181,752. Geor- 
gia was fourth with 1,784,945, behind 
New York’s 1,892,553. A list of the 
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10 largest pulp-and-paper producing 
states in the U.S. includes six other 
Southern states: South Carolina, Louis- 
iana, Alabama, Tennessee, North 
Carolina and Mississippi. 

Why the Rush: Key reason cited 
by papermakers for the rush south- 
ward is simple. In the northern U. S., 
and Canada, they say, it takes 80 to 
100 years to grow a pulpwood-size 
conifer. In the Southeast, the same 
weight of pulpwood takes only 15 to 
20 years. This short growth cycle 
works with improved forestry tech- 
niques to offer a tremendous supply 
of quality pulpwood at costs that 
allow Southern producers to stay com- 
petitive in the U.S. and world markets. 

And there seems to be plenty more 
pulpwood. Figures compiled by the 
Southern Pulpwood Conservation 
Assn. indicate that in the South as a 
whole, the paper companies control 
only 20 million of the total 193 mil- 
lion acres of forest land. 

Usually the big companies own 
land in ratio to the length of time 
they’ve been in the region. For ex- 
ample, Union Bag-Camp, which has 
had its big mill—the world’s largest— 
in Savannah for several decades, owns 


LOCATION 


Papermills 


TYPE PLANT 





Container Corp. of America Bleached kraft,board 


Coosa River Newsprint Co. 


Gulf States Paper Corp. 


Gulf States Paper Corp. 


international Paper Co., 


Southern Kraft Division 


Marathon Southern Corp. 


National Gypsum Co. 


cus Co. 
Buckeye 


Container Corp. of America 


Hawthorne Paper Co. 


Hudson Pulp & Paper Corp. 


lulose Corp. 


and pulp 


Kraft pulp and newsprint 


Semibleached kraft 
Fully bleached kraft 
Groundwood 

Kraft and newsprint 


Kraft, pine and hardwood 


Lo-Thermo pine and 
hardwood 


Kraft and bleached bag, 


pine and hardwood 
Bleached and un- 
bleached sulfate fiber 
Unbleached and 
semibleached, 
bleached kraft, 
newsprint 

Bleached kraft 

Paper and tissue 
Gypsum board liner 
paper 

Ground wood and 
semichemical 

Fiber insulation board 
Kraft 

Tissue 

Patent coated, board, 
kraft 


insulation board 
Bieached sulfate, 
dissolving sulfate 
Kraft 

Towel, wrapping, 
specialities 
Unbleached pulp, kraft 
Finished kraft 
Bleached pulp 

Tissue 


1,015 tons/day 


1,205 tons/day 
630,000 ibs./day 
360,000 Ibs. /day 


350,000 Ibs./day 


30. 
1, 


considerable land in Georgia and 
South Carolina. On the other hand, 
Bowater, which has been in the Caro- 
linas a very short time, holds almost 
no woodland acreage in comparison 
with the old-timers. 

Papermakers agree that, at present, 
the Southeast coastal area has about 
as many papermills as its pulpwood 
resources can economically supply. 
But there is still plenty of acreage 
in the inland areas of Louisiana, 
Arkansas and Texas. 

Other Developments: Papermakers 
list two important developments that 
have fostered locations in the South. 
First is the technology that has made 


Unbleached sulfate fiber 
Kraft board 


International Paper Co., 

Southern Kraft Division 

Miami Paper Board Mills, B8oxboard, patent coated, 
bleached Manila 


inc. 

National Felt & Paper Corp. Felt 
Owens-lilinois Glass Co., | Unbleached sulfate 
Mill Division Kraft 

Rayonier, Inc. Chemical cellulose 
St. Joe Paper Co. Unbleached sulfate 
St. Regis Paper Co. Unbleached sulfate 
Kraft 

Bleached, unbleached 
sulfate 

Kraft 

Voiney Felt Mills, Inc. Felt 


= 
38 


Bese 
388888 


. 


BE BEE 


ibs. /day 
St. Regis Paper Co. 


8 
888 88 


Armstrong Cork Co. - 

Austell Box Board Corp. = Board mill 

Brunswick Pulp & Paper Co. Bleached sulfate 

Certain-teed Products Corp. Felt 

Continental Can Co. (Mill under construction) 
ia Kraft Co. Sulfate 

N Manufacturing Co. Boxboard 

Owens-lIilinois Glass Co., 


$20,000 Ibs. /day 
120,000 Ibs. /day 


1,350,000 Ibs. /day 
60,000 Ibs. /day 


possible the use of hardwoods. For "ges Mill Divis 


years hardwoods were considered a 
forest nuisance. Now, improved tech- 
nology allows their use, entirely or 
in part, for making fine-quality pa- 
pers. 

A second factor influencing South- 
ern industry growth is the use of wood 
chips.,In years past lumber sawmills 
in the’ South burned the huge quanti- 
ties of chips they accrued from bark- 
ing. stripping, cutting operations. Now, 
because of improved pulping meth- 
ods, these chips can be bought and 
transported to pulpmills at savings 
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Ruberoid Co. 
St. Marys Kraft Corp. 


Sonoco Products.Corp. 


Southern Paperboard Corp. 


Union Bag-Camp Paper 
Corp. ; 


Kraft 

Chemical cellulosé _ 
Sulfate 

Feit 

Bleached, unbleached 


‘sulfate 


Semichemicals 
Sulfate 

Unbleached sulfate, 
neutral sulfite, 
semichemicals 


Rag and felt 
Unbleached kraft 
Kraft 4 
Bagasse 


Kraft pulp .- 
Kraft paper 


Hie 


NE 


1,200,000 ibs. /day 
100,000 tons/year 
1,450,000 ibs. /day 

160,000 Ibs. /day 


1,600,000 Ibs./gay 
280,000 Ibs./day 
600 tons/day » 


4,100,000 Ibs. /day 
4 ; a te ee : i 4 


*) 


1,800,000 Jbs. /day 
1,160,000 Ibs. /day "| 
1,100,000 Ibs. /day 


pete 





AND DIMENSIONAL STABILITY 


iced aromatic plasticizer 


Aromatic Plasticizers, a series of neutral hydrocarbon polymers, are available in 
a range of viscosities and solvent-power. Long experience in a variety of applica- 
tions, including rubber elastomers and various resinous systems, indicates 
Aromatic Plasticizers have performed in primary and in secondary functions. 
They are produced in large quantities which provides uniformity and low cost 
advantages in compounding plasticizing systems. 


Use coupon to obtain literature and samples. 


Pennsylvania Industrial Chemical Corp., Clairton, Penna. CW 


We would like to test Picco Aromatic Plasticizer for (describe applica- 
ee ee ORR CI! St Th ERE RS NeR eae 


ae ee Oe Re ea 


Company 
Address. 
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to sawmills and pulpers alike. In 
°59, 2.5 million cords of chips were 
bought for pulping operations. 

Chemical Needs: For chemical com- 
panies, Southern papermills offer vast 
opportunities for locating chemical 
plants that will economically serve 
the regional markets. 

According to a CHEMICAL WEEK 
roundup of papermill managers’ ex- 
pectations, biggest needs in the im- 
mediate future will be for bleaching 
materials, especially sodium chloride, 
caustic, and sodium chlorate. Reason 
for this is a trend in the bleached- 
board industry—especially packaging 
—toward whiter and brighter papers. 

But management reports other 
needs, too, mainly coatings, sizes and 
fillers. They report that there are 
frequently short supplies of rosin siz- 
ing materials, because of the increas- 
ing demands for them in the fast- 
growing bleach-board segment of the 
industry, which uses four or five times 
as much size as liner-board plants, 
for example. Plant managers say this 
is upsetting the balance between sup- 
plies of tall oil and demand for rosin 
size. 

The present problem of rosin-size 
supply is twofold. First, there is a 
general shortage of crude tall oil, 
because a basic source of this is the 
paper industry itself, and the industry 
is using it faster than it produces it. 
Second, the supply of stumps used 
in wood-distilling rosin is shortening. 
This is because the stumps have to 
stay in the ground for 10 to 15 years 
if they’re to yield good gum. But now, 
in order to cut costs and get timber- 
land back into production, woodsmen 
pull the stumps as they cut the timber. 
So, this is a diminishing supply area 
for the gum source. 

For coatings and fillers, manage- 
ment reports, kaolin, taken from rich 
deposits in Georgia, is finding grow- 
ing favor. Plants with paper machines 
are boosting demand, which will 
eventually make full use of the Geor- 
gia deposits. 

Another material that is in critical 
supply from time to time is salt cake 
—sodium sulfate—often termed by 
papermakers as “unfeasible” for them 
to make themselves. At present, Ger- 
man-imported supplies occupy a sig- 
nificant niche in the market, although 
recovery from waste pulping liquor 
is another source. 

Location Factors: Papermakers list 


LOCATION 


NAME 


TYPE PLANT CAPACITY 





New Orleans 
Bogalusa 
Bastrop 
Bastrop 


Springhill 


NORTH CAROLINA 
Rockingha’ 
m 
Canton 
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Flintkote Co. 
Gaylord Container Corp. 


international Paper Co., 
Southern Kraft Division, 
Bastrop Mill 
tatarhational Paper Co., 
Southern Kraft Division, 
Louisiana Mill 
international Paper Co., 
Southern Kraft Division 


National Gypsum Co. 
Noralyn Paper Mills, Inc. 


~ Mathieson Chemical 


$e t. Francisville Paper Co. 
Valentine Pulp & Paper Co. 


Flintkote Co. 


international Paper Co., 
Southern Kraft Division 


international Paper Co., 
Southern Kraft Division 
Johns-Manville Products 
Corp. 

Lumberton Pulp Co. 
U.S. Gypsum Co. 


Web-Cote Roofing Co. 


Carolina Paper Board Corp. 


Carolina Paper Mills, Inc. 
 raesang Paper & Fibre 


Doli Paper Co. 
Ecusta Paper Division, 
po Mathieson Chemical 


orp. 
Halifax Paper Co. 


North Carolina Pulp Co. 
Riegel Paper Corp. 


Volney Felt Mills. Inc. 
Bowaters Board Co. 
Bowaters Carolina Corp. 


international Paper Co., 
Southern Kraft Division’ 


Sonoco Products Co. 


West Virginia Pulp & 
- Paper Co. 


Bowaters Southern Paper 
Corp. 


Buckeye Cellulose Corp. 


Rag, felt 

Sulfate 
Semichemicals 
Semichemical pulp 
Semichemical 
corrugating 
Bleached sulfate 
Groundwood 
Bleached kraft 
Bleached, unbleached 
sulfate 

Kraft 

Asbestos 
Semichemicals, soft 
hardwood 
Newsprint 


135 tons/day 


550 tons/day 
570 tons/day 

25 tons/day 
560 tons/day 


1,420 tons/day 
1,300 tons/day 


300,000 Ibs. /day 
500,000 Ibs. /day 


Kraft 

Coated paper 
Bagasse 

Fine paper 


(Now starting up) 
200,000 ibs./day 
150,000 ibs./day 


Wood fiber board 
insulating materials 
Bleached sulfate 
Semibleached, 
bleached kraft 
Bleached sulfate, 
dissolving 
Insulating and 
hardboard 
Unbleached kraft pulp 
insulating and 
hardboard 
Groundwood 

Feit 


650 tons/ day 
595 tons/day 
900 tons/day 


700,000 Ibs. /day 
100 tons/day 


550,000 sq. ft./day 
360,000 Ibs./day 
122,000 Ibs. /day 


Board mill 

Tissue 

Bleached sulfate 
Bleached omarperemmee 
Paper 

Board 

Crepe cellulose 

Fine paper specialties, 
converted paper and 
Paper products 
Sulfate 

Kraft 


150,000 Ibs./day 
38,000 Ibs. /day 
1,860,000 Ibs. /day 
100,000 Ibs. /day 
50,000 Ibs. /day 
480,000 Ibs. /day 
8,000 Ibs./day 


1,300 ibs. /day 
1,150,000 Ibs. /day 


120,000 Ibs. /day 


450,000 Ibs. /day 
450,000 Ibs. /day 


2,250,000 Ibs./day 
650,000 Ibs. /day 
2,600,000 Ibs. /day 


350 tons/day 
350 tons/day 
250 tons/day 
100,000 Ibs. /day 


Chip 

Semichemica! chestnut 
fiber 

Corrugating 
Bleached, unbleached 
sulfate 
Semichemicals 

Board 

Sulfate and 
semichemicals 
Bleached sulfate 
Bieached board 

Felt 


Hardboard 
Unbleached, 
semibleached sulfate 
Unbleached sulfate 
Semichemical pulp 
Kraft and corrugating 
Semichemicals 280, pees Ibs. /day 
Board 750,000 Ibs./day 
Unbleached sulfate pulp 2, 700, 000 Ibs. /day 


Linerboard and 
2,400,000 Ibs. /day 


500,000 sq. ft./day 


800,000 Ibs. /day 
1,455 tons/day 
535 tons/day 
1,860 tons/day 


unbleached paper 


Cold soda 

Sulfate - 
Groundwood 
Newsprint 
Dissolving, specialty 
grades 


350,000 tbs. /day 
900,000 Ibs. /da 


of America Board 


Container Corp. 
Kimberly- Clark Corp. 








Custom-blend 
with 
TERGITOL 


Nonionies 


To be certain that the products she buys are 
yours, custom-blend your detergents with 
TeRGITOL nonionics. The product that out- 
cleans and outshines competition is the one 
she'll favor; and TercrroL nonionics can 
give your detergent the properties that fill 
all her exacting demands. 

From CARBIDE you can obtain nonionics 
with properties ranging from complete oil 
solubility to complete water solubility. Also 
you can obtain information on blending 
these nonionics to give you the precise prop- 
erties you want for your specialty products. 

Here are two nonionics that should be of 
particular value to you— 


TERGITOL NPX—a nony] pheny! poly- 
ethylene glycol ether containing 10.5 moles 
of ethylene oxide, is ideal for the base of 
your all-purpose detergents and wetting 
agents. Its cloud point is in the 60 to 65°C. 
range, and it is compatible with soaps and 
other surfactants. TercrroL NPX is solu- 
ble in many alcohols, ketones, glycols, 
glycol-ethers, and esters; and its stability is 
not affected by acids, bases, or salts. 


TERGITOL TP-9— with 9 moles of ethy- 
lene oxide and a cloud point in the 51 to 
56°C. range, is similar to NPX in its useful- 
ness, and is designed for use in water at 
less than 125°F. 

The Carpipe Technical Representative in 
your area will be happy to discuss your 
special requirements with you. Give him a 
call and see what a customized formula can 
do for your products. Or write: Union 
Carbide Chemicals Company, Division of 
Union Carbide Corporation, 270 Park Ave- 


nue, New York 17, New York. 


Tererror and Union Carpine are registered trade marks. 


UNION CARBIDE 
CHEMICALS COMPANY 


UNION 
CARBIDE 





REDUCE CHEMICAL 
PACKAGING COSTS 


with gallon 


CUBITAINER 


W Single-trip [i Lightweight {§ Low cost 
Wi Simplified handling WB Standard filling 





Heat-sealed Spout + Fiexspout + or Screw Cap 


in an ICC-2U approved plastic cube 


in an ICC-12B corrugated or 


an ICC-16A wirebound box 


“Registered trademark of the Rieke Metal Products Co. 


Write today for full information 
® 


HEDWIN CORPORATION 
New York 17, New York e Baltimore 11, Maryland 
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‘Dixie’s Bustling Papermills 


LOCATION NAME 


TYPE PLANT 


CAPACITY 





Mem 
vonteen 


Kingsport 


The Lehon Co. 
Mead Corp., 
Harriman Division 
Mead Corp. 


Southern Chemical 
Cotton Co. 


Southern Extract Co. 


Tennessee Paper Mills 
Tennessee River Pulp & 
Paper Co. 

Voiney Feit Mills, inc. 


Barrett Division, 
Allied Chemical Corp. 
Champion Paper 

& Fibre Co. 


East Texas Pulp 
& Paper Co. 


Fleming & Sons, inc. 

Lime Material Industries 
National Gypsum Co. 
Orange Pulp & Paper 
Mills, Inc. 

The Ruberoid Co. 
Southern Johns-Manville 
Products Corp. 

Southern Pine Lumber Co. 


Southland Paper Mills, Inc. 


Tempron Corp. 


U.S. Gypsum Co. 
Voiney Felt Mills, Inc. 
Voiney Felt Milis, Inc. 


VIRGINIA 


Richmond The Albemarle Paper Mfg. 
Co., Brown's Island Plant 
The Albemarle Paper Mfg. 
Co., Hollywood Plant 


Bonded Fibres, Inc. 


Richmond 
Buena Vista 


West Point The Chesapeake Corp. 


of Va. 


Hopewell Continental Can Co., Inc., 
Containerboard & Kraft 
Paper Division 

Hopewell Hercules Powder Co. 
Columbia 
Richmond 


Richmond 


James River Pulp Corp. 
Manchester Board & Paper 
Co., inc., Seaboard Mill 
Manchester Board & Paper 
Co., Inc., Southern Mill 
Mead Corp., 

Heald Division 


Lynchburg 


Big Island Owens-Illinois Glass Co., 

Mill Division 

Southern Johns-Manville 
Products Corp. 

Standard Paper Mfg. Co. 

Union Bag-Camp Paper 

Corp. 


Jarratt 


Richmond 
Franklin 


Covington West Virginia Pulp & 


Paper Co. 
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Feit 
Semichemicals 
Chestnut 

Soda 

Book and bond 
Chemical cotton 
(bulk) 
(sheeted) 
Semichemicals 
Chestnut board 
Board 


Unbleached kraft 
Feit 


Felt, building paper 
Bleached sulfate 
Paper 

Groundwood 
Bleached 

Bleached kraft 
Bleached kraft board 
and paper 

All grades paper 
Fiber pipe and conduit 
Board 


Wrapping and kraft 
Rag, felt 


Felt 

Fiber insulating 
board products 
Groundwood 
Sulfate 
Newsprint 
Bleached 
Hardboard and 
insulation board 
Paper 

Felt 

Felt 


Kraft 


Absorbent 

Latex saturated 
specialties 

Kraft, unbleached 
sulfate 

Paper 


Unbleached sulfate 
Kraft, semichemicals 
Sheeted and loose 
chemical cotton pulp 
Groundwood 


Boxboard 


Chip and news 
Semichemicals 
Chestnut board 
Chestnut laminated 
board 
Semichemicals 
Board 

Pulp 

Building board 
Absorbent board 
Pulp 

Sulfate 

Kraft 

Bleached sulfate 
Unbleached sulfate 
Semichemicals 
Kraft, corrugating, 
coated and uncoated 
bleached boards 
Board 


100,000 Ibs. /day 
225,000 Ibs. /day 
250,000 Ibs. /day 
480,000 Ibs./day 
720,000 Ibs. /day 


250,000 Ibs. /day 
250,000 Ibs./day 
210,000 ibs./day 
210,000 ibs./day 
590,000 Ibs. /day 


500 tons/day 
100,000 Ibs./day 


80,000 Ibs. /day 


830,000 Ibs. /day 


760,000 Ibs, /day 
600,000 Ibs. /day 
7,000 Ibs. /day 


725,000 sq. ft./day 


140,000 Ibs. /day 
60 tons/day 


(To be constructed) 


270,000 Ibs. /day 
120,000 Ibs. /day 
160,000 Ibs. /day 


250,000 Ibs. /day 
50,000 Ibs./day 
50,000 Ibs. /day 


1,350,000 Ibs. /day 
1,100,000 Ibs. /day 


1,400,000 Ibs. /day 
1,900,000 Ibs. /day 


750,000 Ibs. /day 
50,000 Ibs. /day 


300,000 Ibs. /day 
160,000 Ibs. /day 


350,000 Ibs./day 
350,000 Ibs. /day 


yB £99833 


te 


SB283 | 


ibs. /day 


88 8 
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pi-cuPp’... Zhe Chemical Way 
to Cross-Link Polyethylene 






Di-cup, Hercules dicumyl peroxide, is a source of free radicals, which 
are highly effective in chemical cross-linking. It provides a simple, 
(Toro) ale) ani(or-] Pur- | ale im 0) ¢-(od d(or-] Maal=t-]al-me) mon gel-s- lla) dlayom(e)) mre l-1ar-11 87 
polyethylene. 

Cross-linked polyethylene is a thermoset material resistant to 
Yo)acclallaveame- lave mel-ice]aaat-Lelelam-)@aliodnmc-laalel-1¢-1 00] ¢-s-man b at-Jale)\i-Male 
evidence of environmental stress cracking and it is resistant to many 
solvents at high temperatures. 

A altsmet-\'2-1(0) o)nal-1ah ate) ol-1ah-Mal-)) mi aal-1a.¢-) 6-08 (0) am 0] dole | 0 [ol tm dal-) ana -le lb] ia 
superior toughness, flexibility, impact strength, and chemical 
resistance. 
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Oxychemicals Division 
Naval Stores Department 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 





CUSTOM 


PRODUCTION 
is our 
BUSINESS 





The facilities and staff 
F of Gamma Chemical 
-_ Corporation are geared 
for the custom production of most 
synthetic organic chemicals. We 
have sucessfully produced for 
others such diverse products as 
tranquilizing drugs and rubber 
intermediates. 


Be Oe sc ys am cr en : 


oe sii 


We are also prepared to operate 
as your interim plant during 
changeover or expansion of your 
facilities. 


peek, 


F 
3 


Plenty of room (90 acres)—few 
neighbors—not near enough for 
us to bother them—our own rail- 
road siding — good labor. 


Sg 


aba a AR 


Combine these advantages with 
the fact that we are small enough 
to move quickly, economically 
and efficiently, and we are sure 
that you will find it profitable to 
discuss your problems with us— 
in confidence, of course. 


4 
| 


_ chemical co., inc. 
955 LEXINGTON AVE., NEW YORK 17, N.Y.’ 
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a number of criteria they apply to 
selecting sites for papermills. These 
are equally useful to chemical pro- 
ducers in figuring likely spots to build 
chemical supply operations. 

Tops in importance, of course, is 
pulpwood supply. Hardwoods can be 
shipped a maximum of 40 to 50 miles 
by truck and 100 to 150 miles by 
rail. Says one manufacturer, “Ob- 
viously you need to locate where 
there’s a good supply, and where 
there aren’t so many mills that you'll 
have to pay a price premium. You 
do best near two railroads so you 
can get the benefits of freight com- 
petition.” 

Second in importance is water, for 
transportation, for handling of effiu- 
ent, and for process requirements. 

Although for board mills, proxi- 
mity to markets is important, most 
management finds that general loca- 
tion in relation to population centers 
has a strong bearing. They like to 
locate away from large cities that 
might aggravate air-pollution prob- 
lems, but near enough to a small- 
but-nice town to keep employees 
happy. 

Also, they point out, location should 
be where fuel and power sources 
won't be a problem. Least considera- 
tion of all, they say, is labor supply 
—‘hardly a problem in relation to 
the other considerations.” 

Outlook: A glance at the locations 
of existing pulp and paper operations 
(see pp. 116, 118, 120) shows that the 
industry has settled fairly uniformly 
through the coastal belts of the South. 
Now, say papermakers, chemical 
management can expect more and 
more growth toward inland forested 
regions—mostly in Louisiana, Arkan- 
sas, Texas, and northerly portions of 
Georgia and Alabama—where there 
are adequate water supplies. They 
predict that further expansion at the 
coasts will be of existing plants; al- 
though improved “timber mining” 
techniques will double the pulpwood 
supply in those areas in the next 20 
years, such supplies will be quickly 
grabbed up by operations that are now 
located there. 

Development of finer bleached 
boards and coated papers is proceed- 
ing briskly, as is the refinement of 
various specialty papers. Kraft pro- 
duction is expected to grow at about 
the same rate as population and gross 
national product. 
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ANSWER 


to Worthington 
Hidden Value Puzzle 


The fictitious “hidden value” on page 
86 is, of course, the “Articulated Con- 
necting Rod.” This design is found only on 
light duty compressors with single acting 
cylinders. 

The true Worthington connecting rod 
construction is shown above. Each rod is 
directly mounted on the main crankshaft, 
giving greatest bearing area and stronger 
linkage. There are fewer parts in all, 
maintenance is simpler and lubrication is 


less complex, Worthington Corporation. 




















types of 
water-soluble 
gums... 


whatever you need... 
whenever you need it 
... are only a phone call 
or letter away. 
Hope we'll have 
an opportunity 
to serve you. 


Serving the Chemical 
Industry Since 1926 


MEER CORPORATION 


Warehouses at: 


318 W. 46th St., New York 36 
North Bergen, N. J. 

325 West Huron St., Chicago 10 
Soden Chemicals Division, 
Witco Chemical Co., Canada, Ltd. 
Toronto 18, Montreal 22 

















Reduce mar 

™' characteristics 
of corrugated board 
with 

PANAREZ Resin 


The non-mar qualities of corrugated board used for furniture 
packing are substantially improved by treating the board with a 
special blend containing PANAREZ Resin. Tests demonstrate the mar- 
resistant superiority of this blend over straight wax or 
wax-polyethylene blends. 


PANAREZ Resins are a series of five thermoplastic hydrocarbon 
resins derived from petroleum. PANAREZ 12-210 is the 
recommended resin for this application. Write for additional 


information about the use of PANAREZ Resin in corrugated board 
coating or ask your Amoco Chemicals representative. 
Your inquiry will receive prompt attention. 
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AMOCO CHEMICALS CORPORATION 
910 South Michigan Avenue 
Chicago 80O, Illinois 





SEVEN CANDIDATES FOR SOLID-LIQUID SEPARATIONS 


Which one should you nominate? « You don’t have to speculate. 


Bird Machine Company builds ’em all — and operates the Bird Research and Development Center for 
the express purpose of helping you to make sure you get the one that will do the best job for you at 
the lowest cost. 

(A) Bird Continuous Solid Bowl Centrifugals are clean, closed, compact, rugged and dependable. 
Shown are the smallest (6” bowl dia.) and the largest (54” bowl dia.). They come in sizes and designs to 
meet a wide range of deliquoring applications. 

(B) Bird Continuous Screen Type Centrifugals deliver dry, clean crystals or granules from feed 
slurries high in solids content; efficient wash, often with less than 0.1 lb. wash liquor per lb. of solids. 
(C) Bird-Young Rotary Drum Vacuum Filters provide extraordinary capacity per foot of filter area, 
efficient wash, wash liquor separation and fume-tight operation when desired. 

‘D) Bird-Prayon Tilting Pan Rotary Vacuum Filters assure long sustained operation, maximum 
wash efficiency, counter-current when desired, with complete separation of liquors, constant high output 
and minimum maintenance. Filter area ranges from 27 to 516 sq. ft. 

(E) Bird-Humboldt Oscillating Screen Centrifuges dewater plus 65 mesh solids with almost no 
degradation or loss of solids. Output up to 80 tons or more per hour. Screens last thousands of hours. 
Power cost is only 0.2 KWA per ton of dried solids. 

(F) Bird Pressure Leaf Filters offer large filter area, high rate of flow, working pressures up to 75 psi 
standard (250 psi special). Sturdily constructed of corrosion resistant alloys or with special linings; in- 
sulated; steam jacketed; in a wide range of sizes. 

(G) Bird Suspended Batch Centrifuges are built for heavy duty service, with 26”, 40”, or 48” basket, 
perforate or imperforate. Custom built and accessoried; fume-tight or explosion proof if need be. 


MACHINE 
38 @ 8 COMPANY 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 


Operators of the Bird Research and Development Center for pilot-scale testing to determine 
the correct equipment for the job. Yours to use. 


Application Engineering Offices: 
EVANSTON, ILL, * ATLANTA, GA. * HUNTINGTON, W. VA. * LAPORTE, TEXAS * WALNUT CREEK, CALIF. 
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Some Research-Or 


ea 


ted 


Company 


Company Periodicals 


Typical Article 





Acrylo-News 


_American Cyanamid 


Dicyanoethylation of 9-Aminofluorene” 








Advanced Materials Technology 


The Carborundum Co. # 





The Analyzer 





- Beckman Instruments 


(Abstract) 





“Fused Magnesium Oxide Refractories” 





“High Resolution 
Infrared Spectroscopy” 





The Bell System Technical Journal 





~ Bell Laboratories Record 





American Telephone and 
Telegraph Co. 





“The Charge and Potential 
Distributions at the Zinc 
Oxide Electrode” 





Bell Telephone Laboratories 





"The Bulletin of the Dow Corning 
Center for Aid to Medical Research 


“High Purity Nickel” 





Dow Corning 


“Silastic Patch Prosthesis” 





cic Newsletter 


Endeavour 





Connecticut Instrument Corp. 





“Tips on Micro Sampling” 








Food and Drug Research Laboratories 


‘ Magnesium 


Monthly Abstract Bulletin 
from the Kodak Research Laboratories 





Norelco Reporter 


EE 


“Phosphonitrilic Derivatives” 





“Detoxification Mechanisms” 
(Book review) 





Brooks ‘& Perkins Inc. 


“Finish Systems for Magnesium” 





Eastman Kodak 





“Gelatin Hardeners” 
(Abstract) 





Philips Electronics and 
Pharmaceutical Industries Corp. 


“A New Type of Crystalline Cellulose” 





Petroleum Refining Developments 


Ethyl Corp. 


“Development of a Temperature- 
Stable Rocket Fuel” 
(Abstract) 





Radio-Frequency Spectroscopy 


Varian Associates 


“Improved EPR Techniques for 
Free Radical Detection 
in Photochemistry” 





Research Laboratory Bulletin 





General Electric 


“Improved Solid Lubricant” 





Reynolds Aluminum Digest 


Reynolds Metals 


“The Resistance of Pure 
Aluminium to Corrosion by 
High Temperature Water” 
(Abstract) 





Resin Review 


Rohm & Haas 


“A New Dimension in lon Exchange” 








Company Journals: New Research Voice 


An increasing number of company 
publications, like those listed in the 
table, are stressing research in their 
editorial content. In addition to gain- 
ing prestige for their sponsors, such 
periodicals are a means of getting re- 
search data rapidly into wide circula- 
tion. 

Jefferson Chemical, for example, is 


currently considering publication of a 
research-oriented house organ. Phil- 
lips Chemical recently started sending 
a research-type newsletter to its in- 
jection-molding plastics customers. 
And Union Carbide Chemicals is 
thinking of publishing an_ internal 
journal for papers by its research 
staff. 


New awareness: One reason for the 
growth of company research publi- 
cations is new awareness by editors 
that house organs can’t carry both 
general subjects (e.g., personnel 
changes) and technological subjects 
and still have maximum effectiveness. 
An International Council of Industrial 
Editors survey in °56 disclosed in- 
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GLYCOL ETHERS 


"Cellosolve"* Solvent — Methyl "Cellosolve”* 
Butyl “Cellosolve”* — "Carbitol”* Solvent 
Ye, Butyl “Carbitol”* — Methyl “Carbitol”* << 


a 4 CHEMICAL SOLVENTS, INC. 





Mais Ou Sont les Neiges dAntan? 


ELIJAQZ'S 
SAPOLIO. MANY A 


--- who now remembers these famous 
“snows of yesteryear’? 


And your product? Will it, too, take its place in a few seasons among 
these bits of nostalgia? Why not? 

Foster D. Snell, Inc., has built a business in preparing today’s products 
to meet tomorrow's competition. Sometimes all that’s needed is a new package, 
as in the development of the non-rigid vacuum packs for cheeses, bacon, and 
cold cuts; it may be a change in the way your product looks, smells, performs, 
as in the case of a new pine-scented, foaming, household ammonia. On the 
other hand, we are often asked to translate a blue-sky product-idea into a 
hard, salable reality, as in the case of latex emulsion paints, or the “push 
button” shave-lather, or to develop new uses for a raw material as old as 
civilization, as in the case of our sucrose-ester detergents. 

Why Snell? Good question. Some of our clients have chosen us for our 
40 years of professional experience; some for our million-dollar facilities; 
some for our experienced staff of 124; some for the fact that Snell services 
require no fixed overhead; you pay for what you use, not a penny more! 
Half of our projects are billed out at less than $1,000. Best reason of all... 
but why don’t you get in touch with us and find your own reason to use 
Snell services? 


FREE BOOKLETS AVAILABLE: 
“How to Develop Successful New Products” 
“Services for YOU” 
“SERENDIPITY” (SSP) 
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creasing interest in firmer editorial 
objectives. The survey chairman, 
General Electric communications spe- 
cialist Henry Bacharach, feels this 
interest among editors is growing. 

“Information that just isn’t avail- 
able anywhere else” is frequently pub- 
lished in Rohm & Haas’s “Resin Re- 
view,” “Amber Hi-Lites” and “Or- 
Chem Topics,” according to the firm’s 
advertising manager, Robert Goodale. 
He explains that the articles are 
often developed from research proj- 
ects in Rohm & Haas laboratories. 
These articles also “get into print in 
a hurry,” says Goodale. (Six months 
to a year may elapse before an ar- 
ticle is accepted and appears in, for 
example, the “Journal of the Amer- 
ican Chemical Society.”) Moreover, 
they may identify key reagents 
by proprietary name—a practice 
frowned on in professional journals 

Production costs of “Resin Review,” 
excluding the time of company per- 
sonnel who work on its contents, 
come to about $4,000 an issue (four 
times a year), includes about 15,000 
copies per issue. 

One of the best known organs of its 
type, “U.S.I. Chemical News,” is 
budgeted at a little over $200,000: - 
year, including both advertising space 
and direct mailing costs. Put out by 
U.S. Industrial Chemicals, the “News” 
is mailed to 14,500 recipients as a 
folder with advertising, also appears 
as a paid advertisement in business 
and trade magazines. New technology 
concerning the firm’s products (ethyl 
alcohol, organic solvents and _ inter- 
mediates, sodium, etc.) is frequently 
featured. But information about prod- 
ucts or processes in which USI has 
no proprietary interest also appears 
regularly. Its format has been emu- 
lated by other firms, including Dow, 
American Cyanamid (“Life on the 
Chemical News Front’), Pfaudler, 
Wyandotte 

American C yanamid’s “Acrylo 
News” consists largely of abstracts of 
articles and patents related to acrylo- 
nitrile. “Acrylo News” reaches 3,000- 
5,000 subscribers (free) at a 
printing and distribution cost of $750- 
800. Additional cost, such as screen- 
ing of material to be abstracted, 
is shouldered by the library and other 
departments. Designed to create a 
product image—the chemical versa- 
tility of acrylonitrile—the publication 
also serves to enhance Cyanamid’s 





INTRODUCING 


FLEXICHE 


-- OY SWIFT 





NaC,, Hi, O, 


SODIUM STEARATE 


(WATER SOLUBLE) 


Swift’s Sodium Stearate is a new water soluble GENERAL PROPERTIES 
Metallic Complex. It isa consistently fine, highly FLEXICHEM B 
uniform powder that is low in moisture and offers pre of salt: Mono 


: : : Physical form: Uniform powder 
exceptional heat resistant properties. Fineness: 100% through 20 mesh 


‘ . ‘ . “ Color: White 
Because of its uniformity and fineness, it will Odin Bland 


disperse rapidly and thoroughly in water or sol- Bulk density: 27 ibs. per cu, ft. 
vent systems to help produce a controlled jelling Melting point: ermenrmines by 
action. It has been used as a bodying agent in the lodine number: 2 maximum 
cosmetic field for shampoos, creams and other Moisture: 


P Free fatty acid: 
viscous products. Total ash: 


"| a +: Solubility: Soluble in water and hot 
These same qualities may suggest an answer le in esters and ketone 
to your specific processing problem. Write for e, Zylene, Carbon Tetra. 


J i cen ble and mineral oils, 
details on trial or sample quantities, For further details, ask for Bulletin 43. 

FLEXICHEM is Swift's trade name for a 

family of commercially pure complexes made 

Possible by a new simplified reaction process. 

The benefit of Swift's development experience 

in utilizing stearate salts is available to serve 

you. Write for details. 


SWIFT & COMPANY 70 Sowe 


Soap Department Gour Inalustay Bole 1085 YEAR gan 


4115 Packers Ave, « Chicago 9, Illinois 
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reputation as a repository of infor- 
mation on the compound. 

Naturally, no matter how profound 
the technical publication may be, it 
is designed to reflect favorably on the 
sponsor, although sometimes this ap- 
proach is soft pedaled. “Petroleum 
Refining Developments,” prepared by 
the Information Services Group of 
Ethyl Corp.’s Research and Develop- 
ment Dept., goes to appropriate ex- 
ecutives with this title-page admoni- 
tion: “. . . the contents do not neces- 
sarily reflect the opinions of Ethyl 
Corp.” 

Few company publications reflect 
the altruism of “Endeavour,” elabo- 
rate quarterly review published in five 
languages and four colors by Imperial 
Chemical Industries Ltd. Its stated 
purpose: “to provide scientists, espe- 
cially those overseas, with news of 
the progress of the sciences.” 

Most company periodicals are free. 
But The Ciba Foundation (London) 
charges for its books on medical and 
chemical research (e.g., “Biosynthesis 
of Terpines and Sterols”) to help offset 
costs. The monthly “Bell Laboratories 
Record” costs $2/year. 

Objectives and methods of editing 
the research journals vary in detail. 
“General Motors Engineering Jour- 
nal,” for example, frequently publishes 
papers that have first appeared in jour- 
nals of the American Chemical So- 
ciety, American Physical Society, or 
other societies. Associate Editor 
Thomas Macan says the book is 
aimed primarily at the engineering 
educator. 

The Other View: But while all firms 
that now publish research-oriented 
publications agree the periodicals are 
useful as promotion tools, not all of 
these firms plan to expand their pres- 
ent programs of research publications, 
or agree that the device is spread- 
ing. Among these: Stanford Research 
Institute, publisher of “Research 
Newsletter”; Standard Oil of Cali- 
fornia (internal publications only); 
Crown Zellerbach (occasional re- 
search newsletter); Shell Chemical 
(monthly agricultural chemical bulle- 
tin); and Varian Associates. 

Nonetheless, more than $500 mil- 
lion is now spent on an estimated 9.- 
000 industrial publications in the U.S. 
and Canada. The research type of 
publication, many observers believe. 
will be taking a bigger share of this 
outlay in the future. 





Tracers 


TO THE 
CHEMICAL 
PROCESS 
INDUSTRIES 


POSITIONS WANTED 





Chemical Sales: 7 yrs exp. Selling Industrial & 
Detergent Chemicals, Surfactants, Emuisihers, 
cutting oils, dye/pigment, resin & ge coat- 
ings. Prefer N.Y. - N.J. area. PW-5288, Chemi- 
cal Week, 





Published; each Saturday—closes 11 
days in advance. 

Rate—$3.00 per lime ($1.50 line 
for position wanted ads), minemum $ 
lines, Allow § average words as line; 
Count one half line for box number. 


Ph.D. Twenty years organic synthesis, develop- 
ment, speciaities, l. mers, wax detergents, 
sanitizers. Want Ghoratory direction plus, or 
participation. PW-5243, Chemical Week. 





AUCTION 
Former Kaiser Permanente $18,000,000.00 Mag- 








ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITIONS VACANT 


Cpecsting Manager Wanted. Evaporated salt 
to 





t in south wants experienced superintendent 
Manage operation, Work record required to 
show ability to manage plant and handle people. 
Cruartanity for right person. P-5215, Chemical 





Wanted experienced plastisol chemist for Rey- 
nolds Chemical Products Company, Whitmore 
Lake, Michigan. All applications will be treated 
in strict confidence. y, stating experience and 
salary required. P-5104, Chemical Week. 


Chemical Salesma presently working North 
Jersey. Wondertul opportunity for ambitious and 
serious man. For one of largest heavy chemical 
distributor. Write full particulars. All answers 
held in strict confidence. P-5282, Chemical Week. 


Plant Industrial E Within 3 years you 
will be Plant Operations Manager. Start as Plant 

tions neer to reorganize maintenance 
procedures. Then Material Handling. Many other 
projects, Must know incentive, personne! selection 








R ures, equipment replacement economics. 
lust be top notch planner and leader, and able 
to follow through on schedule. Must present your 
ideas effectively om paper and in person. You 
report direct to top mgmt. Minimum experience 
5 years, age range: 27-45. Salary at start: Hi 

4 to low 5 figures. Profit sharing: Major medical 
lane. Write: Elysan Products, 932 W. 38th 
lace, Chicago 9, Ill, 


Armour al Chemical Company Needs 
Engineers, Mechanical Engineer: Experience in 
material handling conveyors, elevators, pumps or 
experience on steel layout, erection and econstruc- 
tion. Chemical Engineer: No experience a 
Will be trained in chemical control of trip’ 

superphosphate plant. lon 
to management. Chemical 
in chemical laboratory 
acid production desirahfe. 
sulfuric acid, ic 
phosphate 

agement. 

experience 

Chemist: 





range development 
Engineer: Exnerience 





Distributor Wanted—Texas and Southwest. For 
new dry chemicals to the swimming pool indus- 
try. Box 75054, Los Angeles 5, California. 


lant, Manteca, Cal., 6 mi. from Stock- 
ton. Mon., Tues. & Wed., Set. 26-27-28, at 10 
a.m, each day. Piece by Piece, Furnaces, Mills, 
Conveyors, Vacioums Pumps, Retorts, $500,000.00 

upplies. Send for free circular now. Max 
Rouse & Sons. Tauber-Arons Co., Auctioneers, 
361 So. Robertson Bivd., Beverly Hills, Calif. 
Phone OL. 5-9300. 


WANTED/FOR SALE 


This Tracer Section can be used whenever you 
are looking for or offering Equipment, Plants, 
Supplies, Chemicals, Opportunities, Special Serv- 
ices, The rates are low—just call or write Classi- 
fied Advertising Division, Chemical Week, P.O. 
Box 12, N. Y. 36, N. Y., LOngacre 4-3000. 


EQUIPMENT FOR SALE 


Reaction kettles— Synthetic Resin — Units 1- 
18,000 Ib. charge stainless with agitator coils con- 
densers, etc. including new “Selas’ gas heating 
unit. 1-18,000 Ib. charge sainless with agitator 
coils, condensers, etc. heated hy a “Trent” elec- 
tric jacket. 1-10,000 Ib. charge stainless with 
agitator c:ils, condensers, receiver etc. jacketed 
for “Arochlor” electric heater, All kettles in 
equal to new condition and being replaced b 
larger units by new resin manufacturer. FS-5027, 
Chemical Week. 


Pallman Pulverizer: Model RF8. New Condition, 
with 75_H.P. m«tor and reduced voltage starter. 
Liquid Nitrogen Processing Corp., Malvern, Pa., 
Niagara 4-5200, 


rs. LAA ~~ x ue Figg. Gotery Cate, 2” 
, late-model, complete. Perry Equip- 
Ment Corp., 1418 N. Sixth St., Phila. 22, Pa 


L lation, $8,000,000 Alcohol Plant at Omaha, 
‘Sereno ac Some tag Stills Ly ay 
Exchangers, Tanks, mps, etc. or circu- 
lar. Perrv, 1415 N. Sixth St., Phila, 22, Pa. 


Mikro Pulverizer, #3TH, triple screw feed 
stirrup hammers, 30 HP TEFC motor. Perry 
Equipment Corp., 1415 N. 6th St., Phila. 22, Pa. 


Copper column, 72” dia. x 4610” high, 40 trays 
with bubble caps, desi for vacuum, Perry 
Equipment Corp., 1415 N. 6th St., Phila. 22, Pa. 


CHEMICALS FOR SALE 


60 Lypks. Aluminum Stearate 32¢ Ib. Bulk DOS 
Pian sce/Te (dark). Rulk DRS Plast. 33¢/Ib. 
w/w, Bulk Acetone Redistilled 43¢/gal. Mono 
chiorohenzene, Bulk, 25000 7¢/th. Orthodichloro 
Benzene, Drs, 4000’ 10¢/lb. FS-5275, Chemical 
Week. 









































CHEMICALS WANTED 





Surplus Wanted—Chemicals, Phormaceuticals, 
Oils, Acids, Ptasticioers, ——. Dyra, Seeventte 
Pi ts, Etc. emical Service Corporation, 
9602 Reaver Street, New York 5, N. Y. HAn- 
over 2-6970. 





MISCELLANEOUS 





SELLING OPPORTUNITY WANTED 





Successful Sales Organization Available For 
Exporters to Benelux, Here’s rare opportunity for 
someone seeking a distribution set-up in the 
Benelux area! For 12 years, with great success, 
our firm has represented one of the largest U.S. 
producers of plastic materials. Only because the 

ure setting up their own organization, we wi 

lose one of our major products. We are seeking 
new plastie and chemical lines. Excellent refer- 
ences. Offices in Brussels and Rotterdam. Write: 
eee S.A., 5, av. de Broqueville, 15 Brussels, 
elgium. 





POSITION WANTED 





Advertising—Marketing Manager seeks more 
challenging opportunity with chemical or chemical 
specialty manufacturer, Now handling complete 
sdveriaes and re activities “pe 7 
tionally-known = company. - 

Chemical Week, s 


To Employers Who Advertise for Men: The 
letters you receive in answer to your advertise 
ments are submitted by each of the applicants 
with the hope of securing the position offered. 
When there are many applicants it frequently 
happens that the only letters acknowledged are 
those of promising candidates, (Others do not 
receive the slightest indication that their letters 
have even been received, much less given any 
consideration.) These men often hecome discour- 
aged, will not respond to future advertisements 
and sometimes even question if thev are bona fide. 
We can rantee that Every Advertisenent 
Printed Is Dulv Authorized. Now won't you help 
keep our readers interested in this advertising by 
acknowledging every application received, even if 
you only return the letters of unsuccessful appli- 
cants to them marked say, “Position filled. thonk 
you,” Tf you don’t care to reveal vour identity, 
mail them in plain enve We sucgest this 
in a spirit of helpful co-operation between em- 
plovers and the men replying to Positions Vacant 
advertisements. Classified. Advertisin Division, 


McGraw-Hill Publishing © ny. “Put Yoursel: 
in the ‘Place of the Other Fellow.” 
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1959 

1959 
SEPTEMBER 17, 1960 
WEEKLY BUSINESS INDICATORS Latest Week Preceding Week Year Ago 
Chemical Week output index (1957100) 124.6 124.0 119.4 
Chemical Week wholesale price index (1947100) 107.0 106.5 110.9 
Stock price index (12 firms, Standard & Poor's) 47.24 - 48.39 57.32 
Steel ingot output (thousand tons) 1,441 1,483 327 
Electric power (million kilowatt-hours) 14,941 — 14,602 13,759 
Crude oil and condensate (daily av., thousand bbls.) 6,823 6,846 6,784 
PRODUCTION INDICATORS 1957—100 Latest Month Preceding Month Year Ago 
All manufacturing 103 110 102 
Nondurable goods manufacturing 110 115 106 
Durable goods manufacturing 98 106 199 
Chemicals and allied products 124.7 123.9 109.8 
Industrial chemicals 129.0 128.9 115.9 
Petroleum and coal products 111.0 110.1 107.3 


CHEMICAL CUSTOMERS CLOSE-UP 





— FACTORY SHIPMENTS OF MAJOR APPLIANCES 


SHIPMENTS OF EXPLOSIVES 
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AS ANTICAKING AGENT: 


AS WETTING AGENT: ordinary sulfur, with no Cab-o-sil added, remains caky in water solution (left). With Cab-o-sil added (right) free-flowing sulfur 
* is dispersed instantly and thoroughly. 


CAB-0-SIL works magic with caky materials 


A mere pinch of Cab-o-sil, the superfine 
“airborne” silica, transforms ‘‘problem"” 
powders which tend to cake, into smooth- 
flowing powders. And, as the pictures show, 
this highly versatile material also doubles in 
brass as a magically efficient wetting agent. 
You just combine 0.4% Cab-o-sil by weight 
with the caky material; add the mixture to 
an aqueous solution, and presto! . .. all of 
the particles wet down uniformly and evenly 
throughout the solution. In some cases, 
grinding of the Cab-o-sil and caky material 
will provide more effective wetting action. 


These are just two of many useful char- 
acteristics of this unique superfine silica .. . 
characteristics which spring from its abso- 
lutely unique combination of properties, in- 
cluding exceptional purity (99.7%); excellent 
hydrophilic properties; superfineness (11.1 
million billion particles per gram); and 


enormous external surface area (200 m2/gm). 


Add to these features Cab-o-sil’s capacity 
for doing the job in remarkably low concen- 
trations, and you have the reason why Cab- 
o-sil is being used in so many different ways, 
in countless numbers of industries today. 


USES: 


© Thixotropic, thickening, gelling agent — 
lubricating oils, greases, polyester resins, 
epoxy resins, plastisols, plastigels, or- 
ganosols 

© Suspending agent — paints 

© Flatting agent — varnishes, lacquers, 
organosols, plastisols 

© Reinforcing agent — rubber, silicone, 
latex film 

© Anticaking agent — sulfur, insecticides 

 Antislip agent — solvent-base floor waxes 

© Precoating material — reproduction paper 

© Low temperature thermal insulation 

¢ Pharmaceuticals and Cosmetics — 
(See bulletin #cpha-1) 








Minerals & Chemicals Div., CW 


GODFREY L. CABOT, INC. 


125 High Street, Boston 10, Mass. 


Please send () free Cab-o-sil sample and other technical data checked 


Technical data available: 


() General Properties, Functions and Uses (#cgen-1) 

() Cab-o-sil in the Rubber Industry (¢crub-1) 

() Cab-o-sil in Butyl Rubber (4crub-2) 

() Cab-o-sil in Dipped Latex Films (4crub-3) 

() Cab-o-sil in the Lubricating Grease Industry (4cgre-2) 
() Aqueous Dispersions of Cab-o-sil (#cmis-2) 

() A Flatting Agent for Varnishes (4cpai-3) 

() Cab-o-sil in the Reproduction Paper Industry (¢cpap-1) 
() Cab-o-sil in the Plastics Industry (¢cpla-2) 

() Cab-o-sil in Automobile Polishes (#cpol-1) 

() Cab-o-sil in Pharmaceuticals and Cosmetics (¢cpha-1) 
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Specific design for pumping corrosives 


Durcopumps have been specifically engineered for 
pumping process chemicals under highly corrosive con- 
ditions. For most concentrations and temperatures used 
industrially you can get a standard model Durcopump 
to meet your specific process and volume requirements 

Pumps are available in fourteen alloys and special 
materials. Heads to 345 ft., capacities to 3500 gpm. 

For advice on your specific application call your local 
Durco Engineer or write for Bulletin P-4-100. 


Serves the Process /ndustries 


THE DURIRON COMPANY, INC., Dayton, Ohio / Pumps + Valves « Filters + Process Equipment 





